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mallest possible distances or magnitudes. 
Every one of our readers, therefore, ought 
be greatly interested in the articles by 
Prof. Gale, the second of which appears 
elsewhere in this issue Prof Gale shows 
Ww magnitudes or movements amounting 
ore than one-half a millionth of an 
ch are easily and surely measured and 
has made a special effort to explain the 
ts principle and method of op 
ation in such clear and non-technical 
ruage as to make them easily under 
stood. By the method which he describes 
traight edges and urfaces of glass and 
metal are produced which are so much 
closer to absolute accuracy than the best 
and finest work produced by the machinist 
that the two compare about as a roughly 
chipped surface and a finely finished sur- 
face plate do 
There are those who are so constituted 
as to take very little interest in processes 
aside from the results obtained by such 
processes. Such people will say, ‘““What is 
the use of such extreme refinement?” To 
this we can only say that the process and 
apparatus are very interesting independ- 
ently of the results obtained by them and that 
the ability to make such fine measurements 
is of very great use in the apparatus em- 
A practical 
application of Prof. Michelson’s Interfer- 


ploved in physical research. 


ometer that will be readily appreciated by 
tnachinists accustomed to fine measure- 
ments is in the fact that by it, as we be- 


heve, there 


exists the first known absolute 
standard of measurement or of length. 
\ll previous attempts by pendulums or 
therwise to establish an absolute standard 
f magnitude that could be reproduced 


th absolute certainty within the smallest 


ppreciable limit of error have failed. It 
he pre ve fact that f ll the 
ndare f length in existence should by 
Cal ly tr 6 destroved illed 
( ( \ | t ne l S Wee S 
( ( \I ( 1 the r posses mn 
eprod standards withit 
I 
imit we (about 

1,000,000 
a r ( neg oible 

1 "Ty 


The Allis Engines at Glasgow. 


Sol ol ur British exchange have 
el aving a good d to say about the 
performance of the Allis engines which 
e been recently installed in Glasgow 
street railway service There has been 


nsiderable agitation about this contract 


the American 


ver since it was awarded to 
builders in competition with the home 
builders, and the agitation has been re- 
newed upon the failure of the engines to 
perate satisfactorily upon the date set for 
them to do so; and it has been stated that 
the subsidiary engines of British manufac- 
ture had to be depended upon to do the 
work intended to be done by the larger en 
gines of American build, but which the 


latter would not do, because the bearings 


AMERICAN MACHINIST 
heated, ‘were of insufficient length” and 
because the engines were, in short, “‘very 
poorly designed”’ and “very poorly built.” 
We have accordingly been at some pains 
to ascertain the truth about this matter, 
and find the following to be the facts: 

The construction of the Glasgow power- 
house was so much delayed that the Amer- 
ican engines, after being delivered in 
Glasgow, lay outside of the building over 
two months before a start could be made 
upon the erection. This meant that the 
erection was rushed to the utmost, as the 
Glasgow people were exceedingly anxious 
to have the engines ready for service at 
the opening of their Exposition, which 
made it necessary to put the engines into 
regular work at once without any oppor- 
tunity to break them in, and, as a result, 
certain stoppages were necessary to ad- 
just oil pipes, etc. The authorities who 
purchased the engines are well pleased 
with them, and it would seem, therefore, 
that most others should be. 

Since the above was put in type we no- 
tice in “Engineering” an official report 
which we reprint below. And we may say 
that though we have seen very much in 
cur British contemporaries about the al- 
leged bad working of the Allis engines, 
this report gives us our first information 
that there were British engines that had 
not done in all respects what was expected 
of them: 

“Glasgow Tramway Committee.—At the 
usual fortnightly meeting of the Tram 
ways Committee, held on June 26, the 
General Manager reported that satisfactory 


progress was being made all around at 


Pinkston Power Station, and that the 
machine in operation was working well 
In addition, a report was submitted by 
\f Parshal he consulting engines 
VW ( o t ‘ T) tro of the VOTKS 1S 
t this date \l Parshall says I have 
pies ( reporting tavorab progress 
cK er Oo 1 thres Wee . go Phe 
( ca aL ery no tlhye wh-stations 
i ‘ derg cables have 
given ¢ ‘ : factor 1 Chere 
linee be eleatmical arte es whatso 
€vel In t ] ve! S tii bouler 
ple iT e co hat dl @ mac nery has 
en tested d found satisfactory Phe 
tirst cece ( ] w been } 1S Ss 
tactory 1 ng rder, nd the second one 
Ss Wwe Torwatl | Che Outside ¢ val ] id 
ling machine has been tested and found 
Satistact \ (senet Hy evervtli gz in Op 
eration connection with the botler-hous 


room, the two Stewart engines, which 
ven working for some weeks at 


about half-load, were taken out of work 


on June 14 and one handed over to the 
Stewart Company for general overhauling, 


g 
the second engine being held as a stand 


by for the working of the auxiliary power 
plant in case of failure of supply from 


1 
} 


Dalhousie This second machine will be 


turned over to the Stewart Company as 


July 18, 1901. 


soon as the first machine is put in working 
cider. What I am asking the Stewart 
Company to do is to make such arrange- 
ments as will enable me to use the engines 
under usual working conditions. As yet 
we have been unable to work these engines 
with the governor, and have had to work 
tiem always with a man at the throttle. 
The little trouble at first experienced from 
warm pins with the Allis engines has en- 
tirely disappeared. No. 1 Allis engine has 
been carrying the car load for eleven days 
and the No. 2 for sixteen days. The aver- 
age load on an engine for 250 cars amounts 
to some 1,400 kilowatts. The average out- 
put from the station amounts to .93 Board 
of Trade units per car mile, which figure 
will indicate to you that the system gener- 
ally is working efficiently and well. As 
regards the Musgrave engines, the first 
commenced turning ground on Monday 
lust, There have been some incipient trou- 
bles from heating, but not more than might 
reasonably be expected in starting a new 
engine. The engine will be put on arti- 
heial load on Saturday first, provided 
things go on satisfactorily, and it is ex- 
pected it will be in satisfactory working 
order for car load in a week from that 
time. We are pressing the contractors 
for the cranes to complete their contract. 
\s you know, these contractors have been 
« cause of serious delay in connection 
with the execution of the engine contracts 
They are now, however, actually at work 
overhauling one 50-ton crane, and report 
the 30-ton crane ready for trial The 


condenser and auxiliary plant generally 


are working satisfactorily, and have given 


no unusual trouble from the beginning.’ 


Die Forming by Hydraulic Pressure. 


\ contemporary published recently an 
Claborate account of a method of forming 
liollow sheet-metal articles by placing 
hem in a die made up in sections and 
bound together fter which ( Ov 
blank ts filled with a fluid, « vhii re 
sure s exerted by piunger to exp lat 
ra} ( 1 t 11) ta 1! ) 1N¢ | ~ t ‘ 
dic Phis proce wa nk te 
umber of Americat Paris veal 
is being the inventio l re . I 
Germany The fact is, however, that this 
process—so far, at least its genera 
features are concerned—has been in use in 
this country for a long time. Many of the 

cles made by the Gorham Manutfactur 
ing Company, of Providence, are formed 
in this way. Mr. F. C. Lawton, the super 
intendent of their works, informs us that 


considerable experimenting has been done 
on this work and that a number of costly 
machines have been invented and built for 
it, but that the one they are now using 


is entirely satisfactory 





Fridav, September 13, 1901, has been 
designaied as Railroad day at the Pan 


\merican Exposition 





ee 
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The Lessons of the Automobile Race cially the case where general conditions of ' not ig 


The great automobile race from Paris to such a race preclude any “brushes” be , . 
serlin has not taught us many things, but sare Copmpernore tis like a boat-ra ; ent \t 
cne or two of them are worth noting and where there is not room enough f 
remembering crews “side and side,” and eacl 

The first is, that the manufacturers of SOlemnly over the course, and ba - 


: his turn 
such conveyances have not succeeded in im) Co ial R ° 
The third lesson is, that even were mmerc eview. 
nd July 


their attempt at producing machines which 


will stand everyday wear at high speed, automobile rac ing sportsmanlike when thi New Yor MI 
such as is achieved by the locomotive, the conditions were favorable, these conditions — yy ycniy ) ET AND GENI 

marine engine and other mechanical com- eR — be made favorable For Phe test me 

binations which are at work all around Weeks beforehand the course betweer mportant factor at least, the 

us, and which stand use and abuse with Paris and Berlin was placarded WIth trike be long 
little complaint or breakage With every notices of the coming caer, and rules laid of in the futur Such a resumpt f 
new type of locomotive engine for railway down to — the safety of the competi-  Qperatior n the affected worl 
purposes there is usually found some one tors and of the general public. Commit pears now to be g sO i ‘ 


teemen with blue and with yellow flag 


element of trouble commen to all; it may ought not to take long to eliminat« 

he diet Ge concetead cons bat. oc ee OO hand at short distances apart; effects of the 1 » trouble { the 
staybolts break, or what not. This defect mounted police were strung along the road eral market, even if the strike 1s not f 
shows itself on all machines of the same the entire distance—and for all that a ally declared off at all points, for a good 
type, and may be done away with by ‘4 and a child, among the spectators, write to come. Looking haci el hie 
changes in design or construction, leaving “ST killed. Outside of that, the general offect ay trad been so much Ie 


uublic, however much excited and inter , | 

the new machine serviceable. But in the ! 5 , , re excited and inter- than might have been expected 
» . ested, was decidedly imped I S I | 1] 

automobiles of the same type—sister ma ee peded in its every 

. aay wor 

chines, so to say—there seems to be no Misti 


one part more tender than another, be he accidents to machines and drivers Busine elf act » g 
cause all seem to let go with impartial ‘YT *° cieprenag as to be impossible to strike at this season of the y 
frequency—frame, gearing, engine proper, record. I will only say that in attempting = nresent doing so only to a restricted 
generators, subsidiary parts, tires. “Spares” to pass a machine ahead, one of the tw: ousien ais sil p fone 
must be carried to an absurd extent. De- “rman automobiles, owing to the dust n the market notice practically no falling 
spite the speed which has been shown by cloud, and perhaps to defective steering, in their trade. One 1 e | n the { 
some af these machines, the gross horse- — run into a tree and ditched, and on few d losed three rdet Ww] 
power compared with the work, as repre ~ ms ore had ke broke ~ —_ tht gether aggregat bout $20,000 Wl 
sented bythe product of weightand distance, skull and ribs, and will probably lose one jpere yp net tee wow tase 
is high; and compared with the weight and ‘*Y* ; es Ms going through now there iT 
revolutions the net horse-power is low Paking it y and large this rac ' he fal eas 
iis ike Midis Bacio den diets probably done more harm than good 
anes mad of the cisiee- end eects. i the entire automobik ndustry It ‘ 
high, and this largely owing to the fact demonstrated (at the cost of two hun 
that the whole structure is stiff where it “YS and many thousands of dollars) tl 
should be limber, and vice versa a. ‘ee : are dangerous and unr 

T ae 2 ‘hs — ible at g pee even when 

The fa < ig he produc he nee Ee feed 
tions of an ne maker, there are so ae sa ' — 
many rapidly succeeding nd widely — wou mot ppropriate ! 
differing ‘“‘model D1 - rs ntire : 
builders are not sur tf themselves and ' 
2) that t a l ng, tl t 
lation etw l ilf wnt ‘ 
longed experie1 t I ne type a 
most impossi ry purchaser - 
something ( ( f e p si s 
eding ‘ at : es v 
desig é Shipbuilding ’ . S 
even ding ‘ , LS] nd 
armani | ( ( Mi proo ) - 
engine desig dt y +H 
tilize t Pe f —" IX (; 
and engine g ( t1o1 Har 
here one ‘ c 

The se le The re gic « S 
racing Sf | sit tor mi ear M i W I I 
eight urs pos ! n gerald f the \ Ship 9 
leath t g \ s nd Fogg ( mp \ ( er ‘ 
and endur pny ( Tr ng ft escaping 1 ne ¢ 1] t & | 
mental st sing f e neces \ e basement of residence , 
watchfulness, is no fun ind adding to f Lake Nagawicl Noting a defect it ttet noment ee evs f 
this that the racing mediuw onsidered in the lights. Mr. } on egal 
itself, is utterly unsvmpathetic and devoid gation and detected the odor of « a ae Pnolend ner f 
of ambition and eagerness in the compe gas. With the coachman and a lighted 


tition—where is vour port? This is esp candle he went to the basement The dat Sent { ' ne The genet 








Cel » have been improving somewhat 
tte a el vely quiet period about the 
close ol last Veal 

Phe ¢ blishment on British soil of 
electrical manufacturing companies undet 
\merican control or in) other” respects 
strongly American in character is to be 
rendered still more interesting by the con 


Bullock 


‘The Bullock Electric Manufacturing Com 


truction of a British factory 


pany, of Cincinnati, has been having nota 
lie suecess with its English trade and has 
for some time been considering the foun 
dation of a plant where it can build ma 
chines on the spot. Messrs, Bergtheil and 
Young, the English representatives of the 
company, have been in America this sum 
wr and George Bullock has just sailed 
for England to select a site and arrange 
ther details for the new plant Some 
British capital is to be involved in it.) This 


dertaking on the part of the Bullock 








people cet unly has. the appearance Of a 
bol ( iew of thr generally depressed 
condition of foreign affairs and the com 
MAY 
10% I 
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petit electrical manufacture, which 


tom oi 
sharp and seems destined soon 
to 


is already 


to be sharper. They seem, however, 


have reason for confidence in a continued 


demand for their products, and further 


} 
" 


it might irgued that they will be better 


prepared for the struggle for foreign trade, 
however fierce, by having a branch = or 
iffiliated works on European soil like their 
competitors, than by depending upon 
all 


matter 


chief 


their machines Cincinnati 


ot 


building 


As a 


in 


fact, the home works are 


now taxed to utmost capacity, being oper 
ited dav and meht, and a new building 
125x60 feet is about to be built for a pat 
tern storage house, besides a 30x100 foot 


br 


The equipment of the 


extension of the brass foundry and pattern 
Bul 


future 


shop British 


lock int. while a matter for the 


pl 


» ATTANLe 


{ will undoubtedly be American, 


and while it 


will probably not be so ex 
tensive as that of the British Westing 
house plant, it ought to be a very nice 
plum for the tool builders From. the 
identification of the Bullock company with 


! 


tool manufacturers of that 


Cineinnati, the 
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lay hope to obtain some very good 


tes of the plum when it ripens 


Electric 


The 


& Manufacturing Company, has placed a 


Westinghouse 


British 


contract for cranes in England, as we 
stated in No. 19 would probably be the 
Cast Craven Brothers, of Manchester, 


have received from them an order which 


calls 


one of them having a safety working load 


for eight electrical traveling cranes 
of 50 tons and a span of 90 feet 

The partnership & Hauschild, 
manufacturers of mills 
at Newark, N J 
husiness as the 


Works, 


Binsse 


Binsse 
horizontal boring 
doing 


Tool 


s the 


which has been 
Newark Machine 
announces its incorporation a 
Machine Company. This is for the 


purpose of preserving the business in thi 


case of the death of either of its owners 
One of has the local 


friends who 


of a 


our 


manage! line of instruments 
muy for themselves says t 


of 


as machinists | 


selling their 


This is 


workmen have late been 


tools to the second-hand dealers 


which 





commercial fruit of the strike 1s 
Eveven Montus Enpinc May 
yor 1599 1900 190! 
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PORTS OF MACHINERY OF DOMESTIC MANI 
DING MAY IQol 
to be regretted, even if it results in the 
disposal of a few more new tools later on 

CHICAGO MACHINERY MARKET 
The trade in machinists’ supphes for 


July is better than for any July in many 


vears. The activity is so marked as to 


surprise those who are benefitted thereby 


Usually the first five months of the year 


] 


are the most active. This vear May with 


several important houses was the best 


month ever experienced. June showed 


some decline from May, but was a notable 


one. July for its first half shows little 
if any diminution from the trade of June 
Generally very little is expected of the 


There 





month are supply houses which 
re working overtime, evenings and Sun 
cays, to keep pace with their mail orders 
C. H. Besly & Co. say they are shipping 
Gardner grinders by the carload, running 
their plant twenty-two hours day nd 
are way behind in their orders. For all 
kinds of machinists’ supplies trade S 
very good. The Machinists’ Supply Con 
pany reports the best summer business it 
has ever CXPK rienced sam 1e] Harris « 


July 18, 


Igo! 


Co. say they would be swamped we 
not that the plants of some of thei 
tomers were closed by strikes ¢ ( 
Causes 

This beneficent condition of thi 
felt at its best by those sellers who ce 
i general line of supplies. Coming « 


specialties, there 1s a Variance 


oO 
ports 
extremely busy 


iurers say they are 


that they have onl 


het 


Some representatives of manufac 


moderate July trade 
























Summing it all up, this summer's trad 
is running considerably ahead of that of 
1900, but there is is a moderate decreas 
in activity, as compared with the spring 


number of 
to 
W hile 


months \t quite 
shops there 1s id take 


this 


leness 


and make repairs 


1 


consumption 1t 


to the placing of some considerable 
for supplies which are found t 
exhausted 

The season of the implement n 
ending and with many of them t 
purt in shop activities to get « 
rush orders. The a | shutdow1 
are less mMportant nd ¢ t ( 
usual in July From what straws 


Comme season, Nnere . ) 1d 
Mal racturers do not anticipate ( 
of production on as gt 
for the vear now closing Phe 
Lile supply market ertall 1 
briet suspension OF operat . 


New Yort \Iond ] 
Pennsvl ’ | dry Pig Ire 
sev City delivery, goo | 
Ni iN Sis 1s 
No. 2 X 14 65 
No. 2 plain i4 19 « 
Gray forge 1375 
\labama Pig, New York deliver 


». 1 foundry, or soft 


2 foundry, or soft 


o. 3 foundry... 1375 a 
Foundry forge, or No 3 25 ( 
: } 
Bar Iron—Base_ sizes—Refined 


mull prices on dock, 1.5&c.; from st 
Cr 1.85 a 1.90¢ 

Tor | Steel Base SIZES Grove s 
quality, 7e.; extra grades,, 10 
ward 

Machinery Steel Base sizes 
store, 1.90 (a 2.00C 

Cold Rolled Steel Shafting B 

From store, 2 a 2%4c 

Copper in carload lots—Lake Si 
ng 7c electrolytic 16 ( ( 
IO a 10° 2¢ 

* I Bn “Vc. { 5 ( 
lots f ( b 

Le d For Wi lesale lots 4 
O2 Y Osc. CX for carl as 

Spelter—3.90 (a 3.95c.. New ¥ 

ntimonv—Cookson’s, 10 

Hallett’s, 834 while some. brane 
bc quotes tS a S34 
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Wester 
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The Interferometer—II. 
BY H. G. GALI 
rhe instrument is usually mounted 
brass or cast-iron bed, made as indicated 


in Fig. 4. After being planed carefull 


the shaper, the edges ab and show1 
in the “section through A B,” are scraped 
as nearly straight as possible. The 


face d e, inclined at an angle of 45 degree 


and parallel to the intersection of ab and 


c, is also scraped carefully, although 
does not need to be as pertect as the othe: 
two edge Ss \ carriag which be: 
each end against ab and bec, and in t 


middle against de, slides back and 


on these straight ways and cart 


T 


movable mirror C of Fig. 2, which held 
in a brass frame, 
carriage \ screw, usually of mill 
meter, or 1-50 inch, pitch, runs the whol 
length of the bed and turns in block be 


ings at each end This screw is ground 


with considerable care, to be a unitori 
and as nearly cylindrical as possible. M 


tion is communicated to the carriage by 
nut which fits over the screw and is kept 
from turning by a steel knob which fits 
into a groove at the bottom of the bed 
This groove is shown at f in the “sectio1 
through 4 B.” A steel ball on the top of 
the nut fits into a steel pocket in the | 
tom of the carriage and carries the m« 
able mirror forward and back as_ the 
screw is turned 

One end of the bed is planed off flat 
across the top and a brass strip is screwed 
on at right angles to the ways. ° 
holds the two plane parallel plates A and 
B of Fig. 3 and the fixed mirror D of Fig 
3. The movable mirror C and the plan 
parallel plates A and B are held in bras 
springs 
against the heads of screws set in the up 
The heads of 


the screws project in beyond the edges of 


frames by which press them 


right arms of the frames 


the frames far enough to catch the edges 
of the glass plates. The instrument 
brought as nearly as possible into adjust 
ment by turning these screws and the final 
fine adjustment is made on the fixed mit 
ror D by turning the fine screws S and S$ 
which press against the fairly delicate 
springs ¢ and ?¢’, indicated in the plan and 
end elevation, Fig. 4. The frame which 
holds the fixed mirror is held to the piece 
through which these adjusting screws pass 
; ; 


by a single slender steel rod This rod 


is bent by the pressure of the adjusting 
screws s and s’ against their springs, thus 
furnishing a very delicate means of chang 
ing the angle of the fixed plate slightly, in 
order to change the direction and widt 
of the fringes 

The screw which moves the carriagt 
forward and back is provided at one end 
with a graduated circle F, divi 
into 100 parts. The edge of this circle is 
cut to fita worm IV, which may be thrown 
into or out of adjustment, thus providing 
for a slow or fast motion of the carriage 
The end of the worm shaft also bears a 
usually calibrated t 


divided circle G, 
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FIG. 4. PLAN, END ELEVATION AND DETAILS I TERFEROMETER, 
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twenty-fifths of a turn. If the pitch of the 


screw is 1-50 inch and the screw head has 


100 teeth, one tooth will advance the mov 
If there are twenty 


able mirror .0002 inch 


five divisions on the head of the worm 
shaft, a motion of one of these divisions 
will advance the mirror .oooo0o8 inch. Since 
the mirror must be moved up one-half 


wave length, or about .o00012 inch, to cause 
head 
divisions to 
Chere 
is turned and the 


a shifting of one fringe, the worm 


must be turned about 1.5 
a shifting of a single fringe 
as the head 


move they may be 


cause 
lore worm 


fringes easily counted 


Fig. 5 is from a photograph of a complete 
instrument, mounted and ready for use 


If it is desired to the 


is mounted in the bed of an 


test a screw, 


screw inter 
ferometer and made to move the carriage 


It is best to adjust the mirrors so that the 


fringes will appear as circles. This will 
be the case when the fixed and movable 
mirrors are unequally distant from the 
plate which divides the light, and when 
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chanical means, and it must, of course, be 


very accurate to begin with, or it would 
worth while 


not be to attempt to com 


pensate for its imperfections, or to test it 
methods A 


‘which 1s 


by such delicate screw 1S 


therefore selected accurate to 
within a fractional part of a wave length 
for a half or a No 


attempt is made to count the whole num- 


quarter of a turn 
ber of fringes which pass when the screw 
frac 
is determined with 


is turned a certain amount, but the 
tional part of a fringe 
the following 
holds the 
of the interferometer is held at one 
stiff ; 


fastened a 


great care in way: The 


frame which “compensating 


glass” 


end by a steel spring. To the othe 


spring, with a 


over an axle, 


end is spiral 
which is 

As the 
axle is turned the spiral spring is stretched 
the 
through a small angle 


string running 


provided with a calibrated head. 
glass is turned 
his 


a shifting of the fringes 


and compensating 


change of 


angle will cause 


at explained above, because it changes 

















COMPLETE INTERFEROMETER 


FIG > 


the reflection of the fixed mirror, in the 
plate which divides the light, is exactly 
parallel to the movable mirror. Starting 
at any chosen point, the number of fringes 
passing for one turn of the screw could be 
counted 


this 


If the screw were perfectly unt 
the 
the 


form number would be exactly 


same for each succeeding turn of 


screw, and any variation in the number of 
true measure 
the 


about 


fringes passing would be a 


of any irregularities. Since moving 


crew back 1-50 inch would cause 


a difference of 
could be de 


Ineasure an 


2,000 fringes to pass, and 
one-twentieth of a fringe 
tected, this 


error in the screw 


method would 


amounting to no more 


than inch 


2,000 000 


Llowever, it would involve an enormous 


amount of labor, and almost certain errors, 


to count as Many fringes as mentioned 


above. The practical testing of a screw is 


therefore carried on in a slightly modi 


‘ ] 
ested by 


The screw 1s first me 


fied way 





ARRANGED 


FOR TESTING ACCURACY OF SCREWS 
the length of the path of the light through 
the glass. By trial it is found how many 


divisions on the head correspond to a 


shifting of one fringe in the interfer 


ence bands. The compensator is then ad 
justed so that one of the black fringes 


with monochromatic light is just disap 
pearing at the center of the field, this posi 
tion of a fringe being the easiest to deter 


The 


given, for example, 


mine accurately screw which is 
being tested is now 
turn. If light 1s 


424.20 
ignored 


i quarter of a sodium 


used there will 
The 


but the fraction is determined as carefully 


being pass, Say, 


fringes whole number is 
as possible by the compensator, the num 
ber of divisions in the compensator head 
necessary to bring the next fringe to dis 
appearing being interpreted in fractions of 
The 


adjusted so that one is just disappearing 


a wave length fringes being again 


at the center, the screw is another 


given 
auarter of a turn, and the fraction is de- 


termined again. If the screw 1s at all good 








screw and moves the carriage 
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there ought not to be a variation of one 
part in a thousand anywhere in its length 
the 


number of for 
any quarter of a turn, and the variations 


There will then be no variation in 


whole waves which pass 


in the fractional parts will be an accurate 
If the 


is found to be sufficiently accurate 


test of the uniformity of the screw 
Screw 
the fraction need be read only every halt 
accurate than 
to take 


: 
less 


revolution, but if it is 


was expected it may be necessary 


the readings at each eighth or sixteenth 
In general, a small enough fraction 


so that the maxi 


turn. 
of a turn must be used 
mum variation in the fractional part of a 
30 oF .3 


will not be than 


the 


Iringe more 


an 


because if variation should amount 


tc .5 or more it would be impossible t 
tell whether this fraction corresponded to 
the 


the 


an increase or decrease in distance 


moved To illustrate, take number 


given above, 424.26 fringes for a quarter 
turn of the screw. If the succeeding frac 


tions are .37, .54, .13, .98, we may be 
fairly sure, if there are nowhere variations 
greater than these, that the numbers were 
424.54, 424.13, But if 
fractions should be .75, it would be 
] 


124.37, 
of the 


impossib 


23.98 one 


number was 
' ; 


about the 


e to tell whether the 


$24.75 or 423.75, each being 
ame distance from the original number 
$24.26 

In this way every part of a screw may 


} 


ve tested, and the errors may then be cor 


rected automatically, or at any rate their 
amount will be known and the value of the 
screw for different uses 

mined \ limited portion of a 
screw will usually be found to be 


certain 
more ac 
curate than the rest, and this part may be 


sufficiently accurate for the use intended 
It will be found that many little things 
taken into account 
this get the 


For example, the carriage 


must be 
test of 


in making a 


sort, to best results 
must be of 
proper weight; if too heavy it may strait 


the instrument so as to cause errors in the 


readings of the fringes, and if too light it 
will be too easily disturbed by dust on the 
sliding ways. The nut which fits over the 
must not fit 
too loosely nor too tight, and it must have 
a thread which will fit the thread of th 
screw. The ball on the nut and the pocket 


in the carriage must fit each other smoot! 


ly; the knob on the bottom of the nut 
must slide smoothly in its groove below 
the screw. Irregular temperature effects 


must be avoided; the amount of lubricant 


on the screw and on the straight 


must be regulated with care, and many 
other little 
the final outcome 


things will be found to affect 


\ straight edge which has been 


with the greatest care by the ordinary 


method of comparing three with one an 


other, may be shown by 
methods to be 


interferenc« 
still far from perfect. Thx 


form of instrument best suited for thi; 


measurement 


purpo-e is that used for the 


of small angles, and outlined in Fig. 6 


Light source S, rendered paralle 


from a 
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FIG. 6. ARRANGEMENT OF INTERFEROMETER FOR MEASURING SMALL ANGLES Phe carriage then moved back a cert 


by the 'ens L, falls on the plane parallel tween C and D is about 10 inches. Ther perfectly straight the fringes will be d 


plate 4, which has the thin coat of silver fore when C is moved up one-quarter placed ertain amount, because the « 


on its farther surface. The light is divided wave length, about .oo0005 inch, the arm sriag nd mirror re turned 
part of it going to C and part to D over” earrving C and D is turned through about slig] ear end of the carriage 


the paths indicated. It returns over th co3001 radian or about .2 sec. Since ais set at number of equid nt pla 


same paths and enters the telescope or eye 





y 


at 7, where the fringes may be observed 
B is the compensating glass. The condi 

ns for interference are the same as they 
would be between the reflections of C and 
J) as seen in A. The theory of the instru 
nent is exactly the same as that of the 
form described above, but it is esp ciall 


i.dapted to the measurement of small 





angles. Fig. 7 is from a photograph of at 
instrument of this kind which formed pat 
the Ryerson laboratory exhibit at tl 
Paris Exposition. The mirrors C and 
are mounted on a common arm, which is 


) 


clamped to a support P, a steel rod about 
2 inches in diameter. All the plates and 
mirrors except C and J) are mounted ot 
an iron base. The mirror & is made t 


lide in ways on this base, parallel 


f 


self, its motion being regulated by the 
calibrated head / By means of it tl 
path of one beam of the light may be 
made longer or shorter, until the tw 
paths are equal and the fringes appeat 
with white light. 

[t the rod P is twisted to the right, 1 
example, the mirror C is brought nearet 
to .4 and the mirror D is moved farther 
away. If C is brought up 
wave length and D is move 
ter of a wave length, the effect on th 


fringes is the same as though one of tl 





iad been moved one-half wa 








| 
i 
length. There will therefore be a shifting 





of one fringe in the interference bands 
Fig. 7 the distance b FIG. 7. INTERFEROMETER APRANGED I 


‘SY 


In the instrument of 








Ro2 
along the straight edge and the number 
f fringes displacement is read at each 


iccurate idea of the shape of the 
The dis 


ion willcorrespond 


straight edge may be obtained 


placements 1n one direc 


to high place s on the surface, and deflec 
tions in the other will correspond to hol 
low By twisting the arm which carri 
the mirrors slightly and observing the 
vay in which the frit move, it may b 
known at once which direction of dis 


placement corresponds to high places and 


which to low places in the straight edge 
] 


] been located 


\fter the high places have 
in this way, the carriage is removed and 
the surface is scraped carefully at these 
is then put back and 


with the 


points. The carriage 


nother set « is taken 


I readings 


f which the inter 


fringes, 
ferometer shows to be still out are scraped 


found 


ind the parts 


again. It has been necessary to 


wait some little time after scraping a 


edge before testing it, as the 


straight 
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10 inches long between the points where 
it bears on the straight edge, a deflection 
of the carriage would corre 
the 


of .o1 sec. 
spond to an unevenness in surface 


| 


10,000,000 


inch. In other words, 


of about 
final errors by the use of the interferome 


about of those remaining 


> 


ter are oniy 
50 


: , 
usual has been carried 


pre cess 


The Pan-American Exgosition—I. 


GENERAL IMPRESSIONS AND CONSIDERATIONS. 


h 
lid> 


rhe first question asked of one who 


visited the Buffalo fair is usually, ““How 


does it compare with the one at Chicag: 


and one finds a similar query in his own 


mind as he approaches the gates for the 


first time In magnitude it was not in 


tended to rival the Columbian Exposition, 


] 


and it dees not rival it In architectural 
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and in a reasonable amount of time. The 
man who cannot find enough of interest 
to pay him for a visit must have seen much 
or be hard to please, and no one who can 
do so should fail to go, especially as the 
Buffalo people are coming to their senses 
in the matter of charges for accommoda 
tions. 

The fair has not so far, in point of at- 
tendance, met with the recognition it dé 
serves, and the Buffalo people, as well 
the concessionaires of the Midway, are be- 
coming alarmed. Those who have studied 
the figures relating to the attendance at 
Chicago are, however, keeping their heads 
It is said that 58 per cent. of the attend 
ance at Chicago was during the last sixty 
days of the fair, and I well remember that 


at my own visit to Chicago at about the 
came season that I visited Buffalo, the 
situation was much the same as in But 


falo—people were beginning to say that 
ta people were beginning ay Ul 


the fair was a failure It is interesting 

















FIG. 8. INTERFEROMETER 


seems to heat it in such a way 


scraping 


as to raise minute protuberances which 


subside as soon as the metal becomes 
completely cool It will be found neces- 
sary, especially with heavy castings, to 
give the material plenty of time to set 


after it has been planed or bored, as the 
gradual warping is very slow. 

Straight edges which have been scraped 
with the greatest care by the usual meth- 
od of preparing three together and which 
appear to be perfect when compared 
with each other, show under this test de- 
fiections of from thirty to eighty fringes. 
These deflections correspond to errors of 
from : to rnd 

100,000 


inch It would 


100,000 


seem, then, that the limit of accuracy by 


the ordinary method is about inch. 


10,000 
By careful scraping such errors may be 
removed, so that there is no motion of the 
fringes as the carriage is moved back and 
forth, and the straight edge is therefore 
aa as 
in the case of the straight edge of Fig. 8, 


perfect to within .or second of arc. 


which is now being tested and perfected 
by Prof 


Stratton, the carriage is about 





ARRANGED FOR TESTING A 


effect, apart from the effect of size, this 
fair, to say the least that can be said, has 
nothing to fear from the comparison. The 
Chicago show had no architectural feature 
equal to the view down the great central 
3uffalo, while the effect of the 


illumination at night is beyond any com 


court at 


pariscn and worthy of all that has been 
said of it. It is not improbable, indeed, 
that its equal will never be seen again, as 
no future fair is likely to have a source oi} 
electricity already provided like that from 
Niagara Falls 


the current which illuminates the grounds 


for it is from the falls that 


is brought 


In the matter of exhibits this fair has 


nothing to place alongside those great dis- 


plays from France, Germany and _ Italy 
which occupied so large a part of the 
Manufactures and Liberal Arts Building 


at Chicago, and, as a gentleman remarked 
in my hearing, “the Pan part doesn’t seem 
to pan out very conspicuously.” The lesser 
size of this exhibition is not, however, al 
together to its disadvantage. One doesn't 
have those awful distances to walk that he 
did at Chicago, and the fair can be seen 
by a man or woman of ordinary strength 





STRAIGHT 


EDGI 


the 


comparison back further to 
That fair was looked upon by 


carry the 
Centennial. 


the whole American people as an event of 


national importance, and yet, except for 
the single feature of the great Corliss en 
gine in Machinery Hall, this fair is far 


and away ahead of it. From an artistic 
and architectural standpoint, indeed, the 
achievements of this fair were simply im 
possible in this country at the time of th 
Centennial, and yet that fair was held only 
twenty-five years ago 

The greatest and most interesting single 
exhibit at Buffalo is undoubtedly that of 
the 
ments at 


government. The executive depart 
Washington 


learned the secret of exhibiting at 


have certainly 
fairs 
and it is interesting, while looking at the 
great seacoast defense guns, to remembe1 
that for a similar exhibit at Chicago one 
had to go not to the government exhibit 
but to that of Herr Krupp 
A NEW LAMP 

Of the private exhibits the most com- 
manding is undoubtedly that of the West- 
inghouse Electric and Machine companies 
in the Electricity Building—a 300 horse- 


power gas engine with direct-connected 





























July 18, 1901 


220-volt two-phase alternator and 125 
Nernst 
rotunda above 


Those 


miscellaneous < 


candle-power lamps suspended 


from the 


and lighted from 


the alternator. who are accustomed 


to associate a latter with 
11 
i A 


the operation of a gas engine wil 


bly surprised at the performance of this 
performs its work with 


machine, which 


apparently all the steadiness, and certainly 


he smoothness and 


quietness, Of a 
174 


team engine. The Nernst lamps exhib 


ted are in commercial form, although 


for sale until 


hey are not to be offered 
the early fall. They are the first, beyond 


to be 
in this country or, I believe in any other 


experimental lamps, 


Prices are not yet given out, but they can 
than 
usual form of lamp. This, 
pected to be offset 


as the “glower” oaly will 


not be otherwise higher than the 


however, is ex 
ot re 


by lower cost 


wal, need to 
] . . , - > r our 
be renewed, while the consumption of cur- 
is stated to be much lower for a 


the 


rent given 


amount of light, because of higher 
temperature at which the glower is worked 
the 


of 


filament 


400 


as compared with carbon 


Lamps are shown 50, 175 and 


candle-power. 
The General Electric Company has also 
exhibit, 


an excellent although it 


striking single feature as the 


described 


1 


A complete model 
Schenectady, N. Y., to 
Mass 


that 


works at 
with those at and 
Harrison, N. J., is an could 
not be equaled by any other electrical cor 
the 
of the 


Lynn 

exhibit 
and is object 
of this 
The leading novel 


world, an 


greatness newest of 
industries. 
ties of this exhibit are the system of con 
trol for railway cars in trains to be used 


on the New 


mpensated three-phase alternator which 


York elevated railroads and a 
utomatically secures constant voltage un 
der changes of load 

Across the aisle 
General Electric Company is 


from the exhibit of the 


one by the 


Niagara Falls Power Company which no 
echanic should fail to see. It consists of 
at Niagara Falls 


appearance of the 


two models of the plant 


One shows the external 


plant—the canal or head race leading from 


the ri 


ver and the power houses and office 
The other—to a 


1 
the c 


building much larger 


‘ale—shows a section of anal, power 





house, wheel pit and tunnel tail race. Thi 
inal contains water, and the ten dyna 
mos and wheels are in position, one of 
them being a working model driven by 
ter from the canal 
\ WONDERFUL CLOCK 
While naming individual me 
t is proper t AY hee 
cated where many w t e¢ t and 
here n \ wid | ] ; t iT t] > 
Midw efer to the Gebhard astr 
nom ck in the Alt Nurnberg Mid 
how This « t the top t 
nored feat tomaton fig 
perfe 1g { | s and quart 
\ ild Str ( ¢ jt ter, a ¥ 
+1 1¢ fu oT are +1 
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ter, and a skeleton the f 1 \ 
hour an angel reverses an hour glass ( 
t noon the twelve apostles file in p1 

m before the Savi Owing as the 
pass to rece ¢ vened I As P 
cial teature Wihict l lorg y 
nalizes the p g of Ju \ 
night of New Ye: ( 
has remained closed throug] t ( 
pens trumpeter adv es Q 
ind blows his Impe 

Such teatures are of he 1 
ure of mechan toy ’ 
strictly legitimate in ke 1g 
chine The time for eading < 
shown on as many dials \nother d 
shows siderial time on the twenty-t 
hour system, and still another terrestrial 
mean time on the twenty r syste 
Another shows the length the day and 
night, the time of the rising and setting of 
the sun, and the posit tt ! 
heavens, for the place in which the cl 
situated, whether the sun be above or b 


low the horizon. This dial in its indica 
tion of the rising and setting of the su 
and the position of the sun in the heaver 


is adjustable to suit the latitude and long 
tude of the place in whicl 
be. The phases of the moon are sl 


and the amount by 


of or behind mean time \ special dial 
gives the position of all the principa 
planets ¢ to and including Sat 
The s¢ revol ( i! t ( 7 ‘ cl n | 
own time, and as the time \ Satur 
makes a revolution is twenty-nine yea 

I ll vi tl t one wine T t He ( é 
quires that time re\ tior \ t 
restrial globe upon one side and a cel 
globe upon the other r the 
should—the form 65 nd. the 

300 imes it ve Che posit i 
he eridian circle in the farmer 

the noon | ir fe piace on the ea 

i they pas under + wi t r 
shows the stars which are nd Ix 
low the horizon at all time s well as the 


time when they pa 


at the zenith and nadi1 \ complet 
endar is one of the minor feature f tl 
clock, and small window the base ex 
pose the golden number epoch solar 
cycle, dominical letter and t! davs f th 
month on which fall the movable holiday 
of the churcl There is als musica 
attachment, which I did not hear not 
learn the time when it goes off. Finall 
this whole machine dt en b 2 
pou veight, a result wl 
plished through pec é ment 
ente tne 1 eT f tl I | 
not g very ciea t £ 
he 1 Tl 
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SOF 
hese pat idds the ( t r doe 
rt esitate t bu tl pr di 
\ second lit f development, or more 
perly an example of the line just noted, 
the abandonment of cone pulleys and 
nge gears in feed mechanism for nests 
r gear alway mounted in plac and 


brought ‘nto action by clutches and levers 


onveniently placed. This change has also 
been made in one case in the driving gear 
if a machine—sixteen speeds of the spin 


lle being obtained by the shifting of levers 
ind with no cone pulley about the 


hine \ 


\merican practice 1s the 


ma 


third general feature of recent 


Ine reased use of 


overs for gears that were formerly ex 


This, no doubt, is an outcome of 


1 


e sales of American tools in Europe dur 


last few years. 


ng the 


Attending exhibits at fairs is not usu 


illy looked upon as a piece of unmixed 


oy, but things occasionally happen which 


] 


lighten the burden of life to an exhibitor 


The Gray Planer Company shows one ot 


its planers belted and in constant motion 


To show the smoothness of the reversal 
f the platen, a tumbler of water is kept 
tanding on it, and a voung lady. seeing 


this, innocently asked if the machine was 
' 


ntended for carrying water! A man asked 


\Ir. Gray what the machines were for and 
vas told “to plane iron.” “But what do 
vou want to plane iron for?” was the next 
ntelligent question \fter some ponder 
ng for an illustration suited to his ques 


tioner, Mr. Gray explained that the boards 


ised by a cabinetmaker came to him with 
rough sawed surfaces and it was neces 
iry to make them smooth by planing 
Chese 1 achines, he then explained, were 
: ae 

for doing similar planing on cast iron 


But.” said the questioner, “do you mean 


o tell me that you are making furniture 


f cast iron?” At the Brown & Sharps 
exhibit is a small automatic screw ma 
chine at work making small brass screws 

nd using lard oil on the tools. This oil 


has been used enough to have 


slight color from the bra 


green 


the work is small and the 


ome of the oil is beaten into a 


which accumulates at one end otf the 


pan. This greenish froth does look not 


unlike pistache ice-crear nd a sweet 


voung thing in pink asked if the machine 


was a new kind of ice-crean 


Correct Form of the Sellers Friction 
Disks. 


\ Western correspondent 


has asked for 


the “proper or most efficient angle for 


the Sellers friction disks.” The inquiry 
was referred to William Sellers & Co., 
whose reply is given below We have 
laid out the accompanying skeleton dia 


gram, which will assist in making the mat 


ter clear. In Fig. 1 the clamping disks are 
midway between the driving and driven 
the 1 


the clamping disks are raised 


disks, speed ratio being 1. In Fig. 2 


toward the 
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driving disk to give an increased speed. It 
that the the 
and center 


contact is 
that the 


observed 
both 
the 


raised in 


W ill be 
Same 1n cases 


1 


lines of clamping disks tilt as the 


disks are such manner as to 
keep the centers of the surfaces on the 
original center line for all positions of the 
disks 
Editor American Machinist: 

In reply to your inquiry as to the prope 
angle to which to turn the Sellers frict: 


disks, we may say that no angle can 


give 
a proper shape. The driving and driven 
disks should 
turned concave and the clamping disks are 
the 
being thus a portion of a sphere, the cen 


CJ 2) 


have a narrow rim bearing 


turned convex, surface of the latter 


Radius 
| tid. to 12d. a 


Center of clamping 


discs on this line 








= | dinerican M 
Fig. 3 


LAYING OUT THE SELLERS FRICTION DISK 

ter of which is located on a line coinci 
dent with the axis of the clamping disks 
and midway between the peripheries ot 


the driving and driven disks. The radius 
of this spherical surface is from 11 to 12 


times the diameter of the clamping disks 


and the rims of both driving and driven 
disks are formed from the same centet 
consequently the clamping disks in all 


positions fit the surfaces of the rims, and 
a constant width of driving surface is ob 
Wa. SELLERS & Co., 


Pet J 


tained IN« 


SELLERS BANCROFT 


Table of Formulas 
Che the 
is not the novelty of 


for Bevel Gears. 


feature of accompanying table 


the formulas them 


selves, but that they are so arranged that 


any time a bevel gear nas to be figured up 


the draftsman is ‘‘on to” it without a mo 


ment’s hesitation as to how or wher 


© tO 


begin. By giving the calculations an or- 
: 
| 


derly sequence they are easily checked by 


the other fellow without a_ prelimi 


explanation of the line of attack. Then 
again, cn these lines one can refer back 
to previous reckonings with confidence 
With the al 
formula No. Iz, which is a 
No 
} ] 


through in a moment by anyone w re 


the exception of alternat 


tritle shorter 


than 1,, all the formulas can be seen 


members that in Fig. 1 


perpendicular PN 
ene hypothenuse =OP 

base ON 
hypothenuse Of 
perpendicular PHN 


¢ i= = 
tan. ¢ base ON 


cos. t= 


bearing in mind, of course, that if the 


complementary angle, formed by sides 
OP and PN, 
the perpendicular for that angle would be 


ON and the base PN. 


the formulas this 


were under consideration, 


However, to use 


even smattering of 


trigonometry is not essential; all that is 


needed is common sense enough to use a 


table of trigonometrical ratios—of which 


there can be none more complete 


clear than those appearing in 


Sharpe’s “Treatise on Gearing and For- 


mulas in Gearing.” 

The trigonometry referred to—thoug 
it is hardly enough to deserve the name 
is sufficient for the majority of practical 


calculations. It certainly would not allow 


-hort-cuts, but unless one is frequently 
using trigonometry it is safer and much 


easier to calculate only on these very 


mentary lines. As for speed, here we have 
i striking case that the longest way l 
s the shortest way home—verbum sap 
Harking back to our formulas, the let 
tering adopted does not clash with tl 
Brown & Sharpe references in their 
f tooth parts As to. the phrase £ 
ternative titles are given wl the 
st part indicate the respective Amet1 
nd English term Che first 
r s the 1 preferreé ] 











be 
3 
3 
a 
90 
O Base N 
Americun M vist 


writer, who, it will be seen, favors in turn 
those peculiar to Brown & Sharpe and 
G. B. Grant as well as the recognized 


English ones. The 
is used by Smith & Coventry, Man- 


term excavating 


999 
angie 


hester, and is certainly a suggestive one 
Epwarp T. ELBourNet 
Bi ngham, England 
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A Too Frequent Railroad Shop Ex- tion of tl ‘ ‘ deas in the ad iption of mod x por | is a nec ry vil 


‘ ern ell I gan l 1 and nia r¢ i \ ut 
perience. ; ; ' 
en > = p Mac nery na s ny i 
During a recent visit to the shops of were old. and evidently the work thev _ tiot Rage een eee Che 
one of the great trunk lines of the cour were doing was sting much more than uperintendent ; 4 hinery 1 that 
try, the writer was surprised to find that t could ha ween done for elsewhere if 
1.9 11 ee ‘ 
although all the men he met were intelli- On inquiry for the cause of this conditior mit of air.comon nieiumeiatie 
gent and progressive in their ideas, he tf aftairs. the lame was laid on. the tool \ e now the 1 rv ad 


could discover no evidence of the applica Boare 

















Case I - When Gear Axes are at 90 Case II- When Gear Axes are at less than 90 








y ; } 
Wheel or Gea: E Wheed or Geat pai 











ESSENTIAL DATA. ore Te tind A—vaies I a k 


Q Angle of Axes of Gear 


r Pinion Pitch Circle Radiu 
R = Wheel or Gear Pitch Circle Rad 
Addendum, Point, or Height of Tooth above Pitch Line | Cas: I Case Il 


s+f Root or Depth of Tooth below Pitch Line R,. R Cc 











WORKING VALUES. 


( Pinion Pitch, or Centre, Angle 2 on 


gle 
| 
‘ 2 Face, or Out Angle } | T 
| | i 
) G ig, or Ex 4 A 2 | 
+ B 1 
D stside Diameter | 


INCIDENTAL VALUES 


; 
2 j Increment, or Top, Angle F E 
5 k Decrement, or Bottom, Angle | 
) ( E 


ba & bt 1 1 Pinion Axis Length to plane of Pitch Circle 


2a n Apex Distance from Pitch Circle To tink tt—~wiler 20 


| id val eqd 
6a 2v Pinion Diameter Increment | j H 2Ri2w 1C > 2s « r | 


10a 2 w Whe-l Diameter Increment 
SUPPLEMENTARY VALUES it s Sin A | 
I} x Pinion }) Distance from top of Tooth 

















the 


would 


started in to build 
iself. He said it 


what it could be 


ad actuaily 


st the road ten 


times 


ought for and take a long time to com 


lete, but that the road would save money 
i pres practice It W uld seem as 
if in tl a “getting-together” of the 
powers fo1 tull discussion of the situa- 
vould have uncovered the mattoid 

ind that his usefulness to the road would 
e futur iave been diverted in an- 

ther rectiol H. F. J. Porter, before 


Water Works \ssociation 


Vertical Rotary Planer. 


AMERICAN MACHINIST 
For the special work which the machine 
is to do but a limited range of vertical ad- 
justment of the cutter head is needed, and 
this is provided by the spindle slide, the 
cross-rail being fixed to the housings 
The will be 
rounded by a drip pan, cast with the base 
the pump 


machine seen to be sur 
for returning all lubricant to 
\ well or 


the 


not shown, will be sunk in 


pot, 


foundation to suitable storage 
for the lubricant 


fail to 


give a 
capacity 

Our readers will not observe the 
correct setting of the cutters in the head. 
It is a constantly recurring source of sur- 
see such heads made with 


the 


prise to us to 


the tools set parallel with spindle, 




















The drive will be seen to be from an 


electric motor through a train of spiral 


ind spur gearing. The flanged gear mesh 
ing with the pinion on the motor shaft is 
de the 


point being to permit change 


object of introducing 


f speed The table is driven by a rack 


lion, the motion being ob 


ined through the flanged pulley at the 


he housing and one of the pulleys 


near the bottom of the housing—the sec 


ond pulley at this point being used to 
ea 


lubricant pump which is seen 


without its pulley 


alongside but 





he accompanying half-tone illustrates 
special tool which may be called a Without top rake, and adapted to do no 
atv milling machine or a vertical rotary better service than push off the metal as 
planer the reader prefers "best they can 
machine was built by the Newton 
Machine Tool Works for the General Echoes From the Oil Country. 
Elect Company, its intended purpose FILLING A LONG-FELT WANT 
eing the ng of the joints of street It seems as though our corn shellers 
otor ne must fill one of those long-felt wants we 
J cutter head is 30 inches in diam sometimes hear about, as we seem to 
eter, the distance between uprights being get rid of a good many We make 
VERTICAL SPINDLE ROTARY PLANER 
» inche | machine will mill a cut large ones and small ones, for boy 
6 feet long or man or any other available power, 


single or double crank; so you see we have 
We didn't really 
but we 


When anybody 


and you 


quite a variety want t 


make such a_ variety, just got 
pushed into it somehow 
comes around wanting something, 
are not doing much and he 1s waiting 
pay for it, you are pretty apt to make it if 
you can 


I wish now I could begin all over witl 





i 
my experience The first corn shellers 
that we made went to all sorts of people 
and got all sorts of usage, and mis-usage 
too. For the sake of my perso van 
] le > — +1 4 
i am please » note lat a few things 
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idn’t have to be changed, but for a while 
Then 


wt 


I was just green enough to send them ou 


every lot was changed more or less. 


without marking them; just thought a man 
know a big one from a little one, 


should 


etc. Before I got through with it, however, 


this matter of marking them got to be 
serious 
Somehow the fellow that has the great 


est faculty for smashing things seems to 


ive the least for telling just what 1s 
broken. To cast numbers on the parts 
eemed simple enough, having the same 


number represent the same piece on every 


sized machine, and then put a letter on, 


each size to have a different letter 
Shall we 


e casting away when the letters 


Then 


the question soon came up: 


= 


ard figures are bad, or the molder slicks 
If we did that the profit would 
We will have to hope the 
machine with missing 


them off ? 
go with them 


TEllOw 


numbers will never need parts. 


who gets a 
To help out some on this line I took to 


stamping a number on the end of the 
crankshaft, beginning with 1 and going up 
consecutively without regard to size or 
style of machine, numbering each one as 
it was finished, and then marking down 
in. a book with the number the style and to 
whom sold 

All this would be very well if it wasn't 
for several things. In the first place there 


are numerous changes to keep track of on 


each style and size. Then most of the 
people seem to think that we must surely 
know all about their machine, and they 


don’t give figures, numbers or letters 


Just imagine a youngster rushing in with 


“Say, gimme that piece that goes round 
like this here’ (waving his fingers in the 
air). “What's it for? why, for that there 


corn sheller, of course—and be quick, too: 


[ want to get back home before all of them 


1 


ns starve to death and quit laying and 


the price of eggs goes down.” Or an older 
me coming for it with “Why, I don’t 
know just exactly what it is, but you mad 
he thing and had ought to know all about 


With this you receive a look of min 


gled reproach and suspicion that makes 


1 wish you only made one size and one 


tvle and that it only had one piece. Even 


would likely knock off a corner 


then he 
and want to be supplied with a new corner 


?) 


to fit the place without being able to tell 


which corner or the shape of the break 


Of course you may make him bring the 


or the whole thing to the shop 


brok n prec¢ 


1 


for repairs and let his pigs and chickens 


Va unt he gets back: but we have set 
it make things convenien ind that 
would hardly do, so we, in extreme cases 
let them take a new one and return the old 
one for epairs nd then 1 ke nother 
\ Chis fill he b but ces te 
1 indling, when the new 
gt 1 hand; so, to 
void tl we som les just trade for 
Keep ind keep t epaires ne for the 
ext mi when | : t big a hurrv 
tT VV t f T Tet rs 
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kind of a 


standard, so that parts could be made in 


lots 


and repairs could be made by throw- 


ing out one piece and putting in a new one, 


I soon found w yme way of 
keeping our sizes. Brown & Sharpe and 
Pratt & Whitney mak yme very nic 


things for this pur 


Smith ver lly t see the need 
t putting v int ngs, while 
my private pocket 1 \ tand 
the strain But Fag I must have, and so 
I had the blacksmith forge me me, whicl 
I filed up and hardened 1 witl ‘ 
stone brought t neat is I could 
measuring 1 ‘ 

I didn’t hav is mucl nfidence 1 
scales as eT ) I ught, and it cam 
about this way. We make couplings some 
imes, flange couplings that bolt together 


idea to make them to 


ird, and where they fit together I made 
them 6 inche thinking that an easy size 
to duplicate, as every 1 owns a 6-inch 


and the calipers could easily be set 
We had made sev 
ly, and | 


went to put a palit 


to the full length of it 
and they went together 
One day I 
together and I found them a very 
Different men had made the 


eral, 


ceiy, 
felt pleased 
loose fit 
pieces I 
went to the first one and asked how he got 
his size; he 


and said that 


promptly produced his scal 


was his standard. Then I 


concluded the other cl ip was on, and | 
went to him, and he also claimed to have 
used his scale for |} indard I called 
them together wit he é d we 


but wer t different ilk d tl ait 
fe ence Was ¢ ug 1 i rf 

Remembering this, I turned up le p 

to ft my p gag nd put them away 
I also notified the men that, as far as corn 
shellers went the sizes § amped 1 the 
gages were th nly true, good, reliabl 
and official sizes in the shop of those di 
mensions, and that I would translate any 
one found trying to ham.ner the gages t 
suit his work. I had ground and polished 
them so that I coul et hamm«e lark 
without much troubl I think that fellow 


I chance 
through Brown & SI r nd Warner & 
Swasey’s shops and see how they i 
this nice w <. I know thev do it. In the 
meantime, should any of them come our 


way | 
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ready to get it \ l eak i 
s too smal the piace, why 
t ever bre here instead t t { 








ig en A g ( 2 
1 
he est I I ( n \\ ¢ 17 
, 

chine I g [ tene 
but I w 1 t fi 
these itt< I ( gs t 
i song 

| al ; p + 
ust by < ) 0 ng n ( 
should cal y s ting \ ve ink 
tl nk ng Tt tiie e wiht tney \ ‘ 
every me 1 the land e¢ the h ri 
covered with b g ‘ to keep tl 
racings and patterns and gages and re 
ords and her things necessary t fi 
rder f Narts ind try ) iber tl 

’ , 

irmy | ce t ep | 

ss 

\ i 

I | th rht ot ‘ wal ‘ 
his, but have not yet decided wheth« 

, : 

vould be che aper t g i new mn 
for an old one or passed m 
ng it a misdemean to want par I 
machine re than five y veal 


pany and s t d leave 

Perl p tin est nd itura 
vay may be to not get t irge a 
ness, or else get the corn-shelle anes 
hat they will en they d 
eal t g ] 
hev \ n't ] e] 

I am aiming f these last 
ends. I used to wonder w 

1 ere st 9 : vel 
made ng ag t | ; gt ( 

t changes m« If é prove 
ments i be got oe ‘ 1 ‘ ; 





would rather | e the , +} there 
ire two types eep tne parate 
ul Id il d lit t 1 from he experi 
ence g ed , ‘ , that may 
mea p. TI : he feet 
how tt worl n the tie but it seems ft 


tend that wav out her Wi oO IRNI 


Smokeless Furnaces in Germany. 
J y Richard 


United States Cons Gener 
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Cheapening and Improving Tin 
Plate Manufacture in Wales. 
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ELECTRICALLY DRIVEN \THI 
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cl t ‘ ned shee : et veyed by hroug!] e if dis bv sl d ng one I 2 c \ 
sma llers through layers of bran, and them lengthwise the motor shaft, this ( 
1 grease or oil spots are removed Phe eing dom roug ’ nd p ' 
leet is finally place 1 a dusting vhich are connect gh shafts and é Q 
hine This last 1s a very mple a I bevel gears w e | ( c p i ) rt 
msisting of three or more pairs of roll- cated on the headstock and shown in Figs t g 
ers covered with sheepskin, between which 1, 2, 4 and 5. Friction disk D is pressed gate tormed by gate 
the sheet passes. The latter is then ready gainst its mate by a spring q, Fig. 5, the 
for the assorting room tension of which is adjusted by the star 
“This method of coating and finishing hand wheel r. This arrangement is shown [ | 
tin plates is a great improvement on the to larger scale in Fig. 9, from which 
Id style In addition to saving time will also be seen that the thrust of th 
he whole precess occupying but a few. spring is taken by a ball step bearing 
seconds—labor and ¢ xpense, the finished Other features show further details 





article is better. It bears a clearer and This arrangement is applied by the 

more uniform surface; the ‘yield’ also is ers—Schumacher & Boye, of Cincint 

greater, an average of about 2 pounds of to their 16, 18, 20 and 22 inch lath 
n being used per standard box of plates — 


“Notwithstanding the extensive im 








provements, Welsh manufacturers | still 
tind competition keen, and a new work ; a. PAI ra 
men’s wage list is under consideration The casting - m = 7 We 
replace that of 1874. This means a reduc Fig. 1 he p tte eing the same w , 
n in wages of from 19 to 70 per cent.” ©OTe Prints added, which are shown 1 
z Fig. 2 and marked ( 
a Phe patter! m s the toot p 


Electrically Driven Lathe. shown in Fig. 3, and bosses P, is laid ot | 














| 1 ric ) ( t Ine | , 
The accompanying illustrations show a “ P/@!n mold e being en t 
‘ —— ; 2 the mold board is put down tru nd 
the called by its makers a self-contained — en ae Saie eo : ; sis Miccrcans 
the. because of its having no count Winding If your mold board is winding ° 
atne, aus Its < ing rn ¢ inter ~ 
shaft and carrying its own motor. on x ae g 1 X 
pattern is faced with a sea-coal facing 
The motor is located at a, Figs. 2, 3,4 '* sit : — a | @ 
nd 6 The motion is carried from this — aaa sn oe : | c 
; : : : : , ) sat 
, the outsid | mixtut rt ‘ . 
ote h the friction disks Figs Phe " et ‘ @ 
the nlat f no : 3 
= cross sl ft J ] gs f m 1the p e p if e cas ag roug : , | 
vhich, through a pair of spur gears, it “?'" as shat Che casting a . ae 
| out T inch i é d. the | o & tr t fe -- 
carried to bevel gear ¢ Figs. 5 and 6 = a 
1 ; os ite ge plate er, bette es T 7 7 











e s tt ¢ ving ind g is belt pull ——— 
1 , ' — \ 
| FS. 3 nd 6, which belts « ectly w | 
| c\ | gs I 2 and | ch occup ! 
e position of the usual headstock con | 
aq whi S Dac geare in ‘ 
ne ie bevel gt clutch of Fig | ¢ I 
: , \5 
( r ted t Oo ne segmen | 
’ | 1 1 ] 
( rig. O, the ve ( Snatt | 
gears 7, splined rod nd lever | f ed f 
Fig e starting, stopping d rey 
| +] 
v I he be ng thi a « t tie . 
{ The details of the « nection be | 
een ] ed od I ind leve es Wi | I 4 init 
Fig. & A Q , P 
The « ( Fig. 7, contains a very ‘ ! ef ¢ 
feature he ents eae . ; 
plined to the shaft and carries a wedg re thi 2 I every ( 
{ | +4 , 
pre cting in each direction hes ( Phi patter 
edges enter split bushes within the gea ‘ ; . 
“ , ; 
nd expand them to tighten the clutches * Ss to go th 
ihe feature referred to is the disposition DZ Br K¢ ae Fig 5 











f the angles of tl The split = —=+ now spread over the vents to a depth of 





e angles the wedges split 
iceve of the plan view of Fig. 7 driy FI Hi ~ ( I Dt c lhe cinders are ere 
the direction of the arrow and the effect will papel rge gatestict , 
f the pressure of the driving side of the t will be found plenty strong enough t nected wit nd he w ( 
split upon the wedge is obviously to re peel the casting rammed up to the top of the drag 
engagement, instead of pushing The core B, Fig. 3, is placed aga tru tf \ elway 
out f engageme nt, as would be the case the foot of the pattern, the pattern 1s trot the gatesticl t the ae 
vere the two sides of the wedge Ssvm faced, and, the drag being in place, the fla } the gate tick re removes nd 
metrical with one another tamming is begut When the sand is mall ndet re filled in and 
The speed f the machine is varied first thrown in t tucked the f 9 n t 1 
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FIG. 3. LONGITUDINAL ELEVATION OF MOI PARTLY IN SECTION. 
to the side of flask, to either connect with spot is left on the face of the cope h 


a hole bored in the side of the flask or 
provision is made for the gas to escape 
between board and drag CD. Most of 
he flasks in use in foundries have quite 


ugh places burned out in the drag near 
holes 


The board is now 


the board, so new will not have to 


be bored 


bearing and clamped on and the whol 


rubbed to a 


rolled over. The cope is placed on at th 


proper time and rammed up, but the facing 


on the pattern is not stronger than 


ul d 


one to twelve Che cope being hoisted off 
the toot-piece J is drawn cut and also hubs 


/ , 


finished the cores are set 


The pattern being drawn and the mold 


It will be seen by referring to Fig. 1 that 
boss X 
would be somewhat awkward 
the side of the 


al coreprint 1S put on the pattern 


a round hub or sticks out on the 


side \s it 


t down so far on 


O COPE 


pattern, 


over it, extending down to one-half, or the 


nuddle of the round, and bearing enough 


left on each side and back to support 
re. Also on the back of the pattern, 

A, Fig. 3, there is a round put on the 
casting around the slot hole in the side; 
s round is also formed in the core C 
lig. 2. The cores being set, the vent is 
brought from the main core L by a pocket 
of cinders M. It will often be found that 


— 
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CROSS OF MOLD 


SECTION 


a vent can be brought off by using a pock 
of Should 


the iron find its way to the cinders, if it 


et cinders in some such way. 


runs among them, it will usually chill in 
The 


the core 


such a way as to leave an open vent. 


halt-tone, Fig. 6, will show how 


B at the foot of the mold is fastened by 
e use of nails or spikes At different 
nts, Y, will be seen small pieces of 

clay which have been rolled round, a littl 

longer than wanted, and then stood on end 
the points where it 1s wished to locate 
chaplet. A little flour is placed on top 
if it as the cope is hoisted off, when it ha 
be ied on; an impression and whit 


pot where the chaplet is wanted 


In Figs. 4 and 5 will be seen the binders 


F running lengthways of the flask to hold 
the chaplets and wedges over the 


Wil 






































FIG. 5 TOP OF 


Lars, al the cross-binders .V, which are 
bolted together to hold binders F down 
\s the plate of the casting 1s several 
quare feet in area there is quite a lifting 
surface 


\ casting like the above requires to be 


firmly rammed around the outside, yet the 
» form 


surface on which the iron is to lie t 


the plate will not stand to be as hard as 
the sides of the mold Che sides are easi 
ly vented by running a row of vents 


1 


eround the pattern from a channelway 


cut around it, or by using a long vent 
wire and running it down to the bottom 
board before making the joint; but the 
inside of the casting is what will show 


just how much care is taken in providing 
for if the 
properly done and 


for an easy escape for the gas, 


venting there 1s 


not 


THI a a, | aaa | Re Ht 
ali i = |||. 
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the escapes not sufficient there will be 
enough scabs to show it. 

In making gate cores a core-box can be 
used and the gate cut in each half of the 
core and then the core wired together if 
need be after pasting. Of course in large 
castings requiring special gate cores spe 
filling up 


} feet 


cial core may require 


he casting is 2 feet high by 


10 inches w1 ie plate and weighs 


ome 3,700 pounds 


Che 
foot is 


in placing a core like B i1 


to have the 


opiect 


iron strike against 


the 


when it enters the mold, and not against 


the green sand, Often the iron striking 
directly against the green sand will cu 
cr wash it, and this is done as a safe 


fuar¢ 


TT T | 


| ieee 





















































oe 


LD COMPLETI 


M‘¢ 


A Jig for Accurately Drilling a 
Plate. 


BY JOSEPH V. WOODWORTH 


The cut gives three views of a jig f 
drilling the four holes in the plate A. Th 
is of tool 
accurately ground to gage 


steel, finished all over 


plate 
It is a part ot 


a delicate attachment on a_ type-casting 
machine Before starting on the jig tl 
holes in one of the plates were carefull 


located and drilled in the universal 


ing machine by the use of the Brown & 
Sharpe hight gage and vernier calipe: 

With the 
were then ready to gi 
This 


raised strips cast on the inside at D D 


plate as a master templet w 
» ahead with the 
jig consists of a body casting J wit! 


a projecting lug at one side for a fastening 
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screw. After the body casting was milled 
all over and squared, the four legs L 
of tool steel and their ends hard- 


1 


ened. They were screwed tightly 


were 
I iade 
into the 
casting B 
vith the sides and top of the casting. The 


and their faces lapped square 


A was then clamped s¢ 
the 
four locating pins GG and 


taster templet 


irely within jig, and holes were 


rilled for the 
F. The plate was then removed and 
e pins, which were of Stubs steel, were 


driven tightly into the hole Holes were 


the fastening 


The master 


then drilled and tapped tor 
screws J and H respectively 
emplet was then clamped by these screws 
A special dt 
then made to fit snugly the reamed holes 

the 


fully 


n position in the jig. ll was 


\ T 


plate A, and the holes were care 


transferred through the plate and 


drilling straight through to 


o the jig 


he face. The plate was then removed and 
he four holes drilled in_ the g wert 
amed to an exact s1z¢ \ plug or buttor 
was then made with the ste g nd t 
fit snugly the holes drilled e jig ar 
( he > 
—S 
PoE 
1) \M D K 1) In 
Gch 














EES B 
JIG FOR 


the larger part ground true with 
The 


plate of the 


jig was then strapped on the tact 


lathe, face outward; the but 


ton b was tered into one of the fou 


en 


reamed holes and then accurately located 


an indicator. The button was 


then removed and the hoie 


Was eCniargeda 


and reamed to the size red for the 


drill 


requl 


bushings The operation was re 


peated until all four holes were finished 
and reamed to size Che four drill bush 
ings were then driven tightly into th 
holes An extension piece J, of flat ma 
chine steel, was then fastened on the t 
om of each end of the jig and drilled and 
tapped for the fastening screw K. The 
jig was now complete and ready tor w 
When in use, the plate to be drilled 
slipped into the jig and faced against thx 
side locating pins G G by the screw H and 


the end pins F F by the screw / 
Then by tightening the screws A A it was 
held The 
drilled, the finished piece was removed and 
A] 


?gainst 


firmly four holes were then 


another inserted in the manner 


Same 
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though the work produced in this jig was nted 
required to be very accurate, the Jig itselt f the 


is of a very simple design, and does not ee 


require unusual skill to make 











PLATES 


It 


‘ ( 
Letters from Practical Men 
com 
Always Ahead and Always Behind. 
Editor American Machinist: 
I suppose the hardest ob of the € \ fte 
gineer is to catch up with himself. I mean 
here the big engineer, or, if y« pleas 
the engineer, the fellow who lays out the d 
mechanical work of the world and fe 
plans the ways and provides the meat yste! 
for qaoing I Po ( ften he can ( 
good job done and congratula 
upon the success of It d at t 
time be kicking himselt bec ‘ 
that he must almost immediately beg 
o do it al Ove va i d is ditferé ly f 
s possible ft ‘ f 
shed “Wi hinl ’s be \ 
a “9 
I I} L) 
i | - L 
I a 
| | 
| 
, Lp | 
= ad ; 
Mm ! \ tie 
1S \ 
; 
j 
‘ f ‘ 
i re 
he ¢ 


with never a_ sSsatistactory answel! very « 
would be a rather discouraging experience ments 
only that the engineer is always in the 

best of company, for statesmen, philoso- as thé 


phers, theologians—all the big men, except ago 


perhaps walking delegates—do their work cf tl 


in the same way 


We have one of the be illustrat I } 
this in what is perhaps the bigges | | 
nost en g pl m of the modern ( 
enginee! ha f ban and suburban yi 
ranspo! on. In New York city we will be a 

von have yverhead, underground and , 
irface systems 1n ft operation, wit Is \ ve 
water ¢ V« r here I Ss in¢ Id 

» one ¢ torware the time en e ele 
he ever-growing requirements will be contair 
1ore than temporarily satisfied \ pect f f 
liarly interesting illustrative case is that Wher 
f the Broadway cable system of surface ther 
transportation. It has taken only a single hav 
decade to see that system installed at tion of 
great expense, to have it run its course nnil 
and then to be swept out of existence. which 
When the cable was laid down it repre bus, wW 
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tisfied 
pon tl powel! 
only 1 re 
dent to tl 
eC! nd in at 
fifty thou d 
oC 
{ we 
I car Or 
‘ pply It 
maintain 
"\ vy power 
ie cabl 
‘ ) 
The car must be 
ible to move 
eth of time at 
ymnection, ele 
necessity what 


g ort 
world 
mpi 
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been in the 


i 


f the eng 
e electrical el 
with their | 
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juced the friction and enabled the vehicle 
to be drawn more easily. Now, with as- 


chalted streets, roller bearings and pneu- 


matic tires, we can run anywhere more 
easily, and at less tractive cost, than the 
hest of the old horse cars on the best of 


racks 
Whatever at the present moment may be 

apparent status and promise of the 
automobile or the autocar, or whatever we 
to call it, 
to that it 


vehicle for surface transportation, both for 


may choose we cannot find it 


ditheult believe is the coming 
individual use and for the biggest of the 
city transportation or traction companies 
the 
ooking out for themselves by the fullest 


It behooves big corporations to be 


] 
investigation of and experimenting with 
+} 


he most promising of the independent 
motor vehicles, for that is what they are 
very likely to have to come to. It may 
be more than a mere coincidence that with 


he funeral of the cable we have the an- 
nouncement of important and valuable im 


provements in the storage battery. That 
may be the herald of another great ad 
vance in the direction here indicated, and 
New York city, which, to its great ulti 


mate advantage, would not admit the over 
head 


removal of every car track from its streets 


wire, may one day insist upon the 


and avenues TECUMSEH SwIFt1 


Suspending Hose for Traveling Air 


Hoists. 
led American Machinist: 

Enclosed we send you a photograph and 
line drawing showing two methods of sup 
porting air hose which are !n use in our 
WoOrTkK 

Fig. 1 shows our old plan At ais a 
cross-section of the track, on which run 


two trolley wheels, one of which is shown 


at >, and which carry a bent piece of iron 


its lower end a clamp « 





7 all 
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METHODS OF SUPP 
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FIG. 3 


BOTH 


METHODS OF 


The left-hand side of the bent piece of 


iron is carried down as shown, to prevent 
the whole from falling in the wheels 


run off the track. 


Case 
The clamp ¢ embraces 
a short piece of curved iron pipe to which 
the hose is attached, as shown at d in Fig 
otherwise illustrates 


1 1 . 
2, which, however, 


our most recent plan. The hose is here 
supported on a suspension wire e, and 
around it and the piece of bent pipe is a 
ring f composed of several turns of wire 
which are soldered together. 

Both plans are shown in Fig. 3—the old 
one on the track supporting the hoist, and 
the new one on the bridge. The second 
plan gives us better satisfaction. 


» ' ‘ 
BoLLINCKX 


ARTHUR 


Brussels, Belgium. 


Some Points in Drawing Room 
Practice. 


Editor American Machinist: 


Let me submit to your readers for their 


consideration, while we are interested in 


drawing room practices, which you are 
publishing just schemes for 


now, some 


keeping tracings which I ran across dur 


ing the past year or tw 
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Fig. 2 
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SUPPORTING HOSE IN USE 


One of them gets entirely away from th« 
clumsy drawer which takes up conside1 


able room, and the other makes _ th 


drawers, if we must have them, more eas\ 


to handle. The first scheme is, to my mind 
the best system of putting tracings awa} 
and is one used by a large concern 1 


New York, where | 
eighteen months ago 


‘| he 


central saw it about 


tracings were kept in portfoli 
made of heavy mill boards, ab 3-1 
inch thick, and joined together by 


hinge of heavy linen along the back, 


per Figs. 1 and 2. The portfolios we 
kept on shelves made of pine, about 

inch thick, and were about 1% inches 
All the drawings were 
When a 


desired, it was a very easy matter to 
the portfolio out about 


apart. 
size, 24x36 inches. tracing 
pul 
inches 


12 
and turn up the right-hand corner, as tl 


or I5 





mill-board covers are flexible enough fot 
that, and then turn up the corner of eac 


tracing so as to read the title or its nun 


ber. When you come te the desired on 


pull it out, as the tracings slide out very 


returned with as 


easily, and they can be 
little trouble. 


If 


portfolio can be taken out and laid on 


desired for any reason, the whol 


table and gone over. This company had 


many thousands of tracings, and gave t 


each a consecutive number as it was made 


The portfolios were given a letter and 
marked thereon Each letter was in a 
number of volumes or portfolios, as Al 
\IT, AIII, AIV, etc.; this allowed for 
definite expansion, as a certain departm« 
could be under one letter, and its details 





subdivided among the volumes under this 
letter, and another department under some 
other letter. This number and letter als 
appeared upon the tracing along with its 
number, as 1oo1 BVI] 

The shelves also had the letter and nun 
ber of the volume marked on their 


and very plainly showed at a g 
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each shelf contained. With a card index 


it seems to me as if this is about all that 


could be desired in the way of a neat, 


light, handy and convenient filing system 
and 
think if 


for drawings or from 


tracings, 
I do not 


would ever be inclined 


my 
with it, 
he 


to go back to the drawers 


experience 
one tried it that 


any- 


The other system has come to my notice 


of late in the way of drawers for tracings 
1] } 


and its calle 
shelf 


posed to 


a skeleton drawer or sliding 
4 and 5). It is 
be a little deeper than fifty trac 
the for 


(see Figs. 3, sup 


ings, as this number was limit 


each letter at the place this system is being 
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over the tracings and to look at any on 


of them with ease 
this 


and that is, 


There is one advantage in system 


over the first one mentioned, 
the shelf gives a stiff backing to the 
looking at it in t 


it think 


drawer or shelf. I do n 


need * uid t sketches W I 
story etter t . ¢ g c ] 


A Case Prepared Blueprint 
Paper. 


Machinist 


for 
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used, as 1 Ar to 1 Aso, then 2 Ar to 2 Aso, Phe enclosed sketches illustrate on 
and so on. The letter in this case rep for prepared blueprint pap Referring A’ Modification of the Hendey 
resents the size of the sheet, and the figure the istra Shaper Clutch. 
preceding it the number of the drawer { ( p Ed American Machinist 
Fis} — I | een several Hendey shaper 
—— ditteren ’ ut until recently I have 
a Fig. 3 nev work ne, unless, possibly, t 
lo a few minut b. Recently, how 
ever, I have | perate an old on 
whicl i nd ymewhat the worse f 
weal 
| MM ecent machines of this make ¢ 
t I ( Mprovements whk ver 
( ( lift { described be W bu 
e of the | chines may still be 1 
s ot your readers, and to them my 
experience vy be useful 
I gel ( ncchan r th 
( e W very v, and it so | ip 
pene t hin a few hours I found my 
tf doing he machine Phe 
| \ dry emery had been ap 
pli the of , ' Witl 
t ( ed nd oiled the mac me 
eli 1 please, but it would 
Fig. 2 a not pull a cut. I refaced the hubs of the 
. we 6 Fig. 4 to reduce the movement of th 
FILIN N 1 ne to about 1-32 inch, and found 
\ i light high-speed oil it would 
while the number after the lette1 the yap W nicely unde1 light cut, but it w 
number of the tracing in that series or ( rag | unsatisfactory for heavy worl If a 
drawer. D scrap \ I quat \ I ht ( vere ap 
These drawers are made with only i end of pap dy to p t plied t he con t would run fairly 
bottom, and a back to keep the tracings rude it for fe q pull well, if all other adjust 
from sliding out of the back end. Thess G rubber weather stri 1 were close and correct; but that 
shelves are made very light, are easily The box is vet mple d compa y small quantity of light woul 
handled and far superior to a regular The large ver door is hinged é come dry d then the clutel 
drawer, which must be fairly heavy, and top and can be lifted high enough to allow would pound. Hence, I could t evade 
usually extra heavy when for drawings the rolls to be placed in the space ¢ the convicti that, to be successful, it 
of a large siz The amount of paper needed is pulled uld ha plenty of oil on the con 
These sliding shelves are set far enough out and cut off by running the knife in the ry eds art ( to call for a light 
back in their stand to admit of doors that slot / This slot is far enough out to it if q n whether or not it 
shut the dust out from them. When a_ leave sufficient paper to easily catch hold ve used plentifully. Wath conditio1 
tracing is wanted, the doors are opened of with the fingers, but not far enough to to tl question, there 1 
wide to permit the particular shelf de cause waste The rubber strips prevent dk to the a int of pr 
sired to be pulled out far enough to g light from getting under the doors, wher: under whicl f 
| | 
= 
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of oil may be retained between two sur- 
faces. That pressure limit, and especially 
the time that it need be applied to bring 
the surfaces in contact, will be less as the 
viscosity of the oil is less; and as we have 
considerable leverage for the ram to shift 
the double cone with, and as the angle of 
the slight, a considerable 
pressure is obtainable 
to displace a film of light oil. 


the pressure will need to be applied for a 


cones 1S very 
enough, I thought, 


However, 


little time, in order to displace it, as it 
must have time to get out from between 
the surfaces, if we wish to make metallic 
ontact 

After the above reasoning I applied 


pressure with my hand, by means of the 
handle provided for that purpose; and I 
found that with the light oil on the cones, 
and plenty of it, I could easily drive a very 
heavy cut. After 
concluded that, es under ordinary circum- 
tances while the machine is at work the 


careful observation | 


pressure is applied to the double cone to 


drive it into the pulley cones probably 
rather less than one-quarter second, the 
time was not sufficient for the oil to be 


squeezed out. 
Now, 


plates 


suppose we have two pairs of sur 


face with oil between, which we 


wish to squeeze out. One pair of plates 
inches square and has plain 
surfaces. The cut in 


both directions 1-16 inch deep and 1 inch 


is, say, 12 


other has grooves 


apart—the plates being 12 11-16 inches on 

side to make the total surface equal to 
the first plate. The second pair will hav: 
a total of 576 inches of edges from which 
the oil can escape and much less distance 
for the oil to travel, and the oil will ob 
viously escape much more quickly. Rea 
soning in this way, I now secured the per 
mission of my foreman and cut grooves 
in the double male cone. I took a shar} 
edge triangular file and filed, I think, about 
148 grooves crosswise in it, each about 
1-32 inch wide and about % inch apart 
Then I put the arbor and 
turned grooves in it, about 14 inch apart, 


cone on an 


and then put the shaper together again. 
It has three 
weeks since these changes were made, and 
though we put plenty of a light high-speed 
oil on the cones it has given no troubl 
and the 
which is doable on a shaper of its size in 


now been running about 


whatever, does heaviest work 
the most satisfactory manner, besides run 
ning very quietly. 

A heavy oil, especially lard oil, on the 
cones makes them slip; but perhaps this 
might be overcome, even with heavy oil, 
hy making the grooves closer and the lands 
smaller. In this case it would probably 
“pound” with the light oil, though the 
line need not be drawn very fine; and I 
believe the cones will wear quite as well, 
by being grooved and using plenty of oil, 
as under the other conditions. 

If these shapers can be made to work as 
nicely as this one does I believe they 
would be the most satisfactory tool of the 
kind on the market. They are well made 
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and have a very rapid action on all lengths 
of stroke from % inch, or perhaps a little 
less, up to the capacity of the machine. 
Especially is time saved on short strokes, 
for the ram does not dwell at the end of 
the stroke as with the crank shaper. This 
is a peculiarity of this machine, and no 
other the kind which 
come under my notice can compete with it 
BUCKINGHAM. 


mechanism of has 


in this respect. PF. 5 
[We 


circumferential grooves in one cone would 


should expect that in time the 
produce ridges in its mate and thus lead 
to trouble. This tendency could be avoid 
ed by cutting a continuous spiral groove 
instead of the 


Ed.] 


several circular ones de 


scribed. 





A Proposition, a Problem and a 


Paradox. 
Editor American Machinist: 

The proposition was: the cam, Fig. 1, 
to be adjustable on the spindle, Fig. 6, 
and locked with sufficient rigidity to with- 
stand considerable shock. The spindle 
was required to reverse at high speed 
with a heavy spring pressure acting 
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against the cam. The notch stop disk, 
Fig. 2, was free to rotate on the spindle 
within the limit of the slot, 
controlled by the pin on the cam, Fig. 1. 
The problem: to hold the cam and give 
it a reasonably fine and quick adjustment. 
As originally planned, the cam, Fig. 1, 
were held by 


concentric 


and the stop disk, Fig. 2, 
forcing on to a taper on the spindle. Later 
it was found that the taper did not hold 
sufficiently. 

The parts having been made, we were 
limited to the space shown. 


The arrangement shown is the only 
practical method that was suggested. 
The taper which extended from the 
root of the screw to the first shoulder, 
Fig. 6, was turned off, leaving the shoul- 


der as shown. The lock collars, Fig. 3. 
were made with radial teeth and keyed 
New 
cams were made with radial teeth register- 
The cams 


the 


to the spindle against the shoulder. 


ing with the teeth in the collar. 
were held in 
collars by the knurled nut and jam screw, 


engagement with lock 


Figs. 4 and 5. As the quantity to be made 


was limited, likewise the cost, elaborate or 
‘ 


expensive tools were not to be thought of 
































FIG 


7. RADIAL 


KNURL. 
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Now comes the part of the problem Plaas for the Carnegie Technical roses e i 
which led to the paradox We did not “ ( Col 
. + ie apeelie ea ; Institute. em 
conside1 yractical, with the facilities a the ¢ eH S ( 
hand, to stamp the teeth, and so decided hie mmittee on plan and scope ay 
to mak radial knurl and made the too] pointed by Ir. Carnegie and consisting 


shown in Fig. 7 The pitch diameter of f Wilham AleConway J \ Brash 
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the tool was made half that of the collars W. L. Scaife, W. A. Magee and A. colle 
This we did for no special reason, as theo Brown have recently received the re 
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retical) most any other proportion of an ad com e of « 
would | swered ; well We hieured pp 
that witl » teeth in the irl we would — pi ! rv plat | ( es 
get 114 1 in the collar Instead, we 
got the paradoxical spacing of 118 teeth “= 
| ; 
This prac YF adoes not aLgres Will « el It ] ] - ] 1 +] t ] 1 ; 
“ . = . - - ( ( ‘ ct 1 4 et ¢ , ‘ . 
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Stances | stock Was run a igh speed , ' 1 
. . F : , productio1 the ready means of transport 1] t ' eir ' 
and the tool fed very slowly : Rg Anat ‘ 
. r F \ Wilich antipodes have To ne | 1 1 ler . a : - ] , 4 
As our 1 eory does not fit the fact, we : ' ' ; Poa 
: : a nt . : customers nad our rees of supply ‘ f ‘ 
are in seal f one that wi Che sketch : . : 
< : ; practical pandonment of both the appre thre nl ; t + thy ‘ lk heme tf 
Fig. 8 explains the method of laving out ee Aaa Aan, 
he , ] , 1, te : ticesh pP system at d of the individual mat attract trentiogn extend i nef 
the too | developing the teeth Phe , ‘ a : .3 
; ufacturer: tl world-wide field of oper a : : = ae ‘aia 
tool was made with a ball thrust adjust Fanos: Shes i plergs is 
R tions 1n lines of trade: the infinite 1 ) 
able for w« 
; er of applications of scientific knowledge 
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g. .\stronomy. 
Economics 
Commercial geography. 
Course in modern languages: 
English 
b. German. 
c. French 
d. Spanish 
THE 


sp he 


superposed upon the 


ARNEGIE TECHNICAL HIGH SCHOOI 


should be 
work of the public 
Al 
and 
principle 


work of this school 
Pittsburgh and 
be 


elective 


echools of 
Its 

comprehensive 
should be 


should depend not upon completing a pre- 


frammar 
should broad 
The 


recognized 


legheny 


scope 


and graduation 
scribed curriculum, but upon completing 
a required number of courses, to be se- 
lected by the student under the direction 
of the directors of the school. 

“In this school the boy who wished to fit 
himself for industrial pursuits would find 
equal advantages with the boy who de- 
sired to prepare himself for professional 
engineering or the girl who wished a gen- 
cral high-school education supplemented 
by instruction in the home-making arts. 

‘To make this instruction practical and 
fruitful of be 


to well-equipped shops and experi 


results, it would necessary 
h ive 
mental laboratories in all the courses lead 
ing toward specific employments, and these 
liberal 
and 


ed 


school as is here proposed does not now 


require a housing, an expensive 


cauipment, an expert direction by 


accomplisl artisans. Such a complete 
exist in this country, but it would prove 
a pattern to be copied in every large city 
and is the 


such new century and the new 


industrial conditions demand 
hould 


ordinary 


“Tnstructions 


I Che 


include * 


English studies 


2—Physics, chemistry and biology. with 
ident laboratory practies 
3 Phe lements ot the ¢ leulus ind Pp 
plied mecl nie 
j—h rene German and Spani 
e Commercial stdyies 
) Dome ( ts id SCC ce 
7—lreehand ard mechanical drawine 
° Pe Ic studies hiting for the in 
l es of the calitv. such 
bh l lurnag and I idry prac Ce 
Gi: Ss Making 
c. Brass founding and finishing 
d. Pattern making and joinery 


1 
WOrkING 


fr. Stationary, locomotive and marine 
engine and boiler management 

g. Light and power station manage 
ment 

" : 

n. Gas manutacture 


Railroad transportation 
Plumbing and domestic sanitation 


k. Surveying 


l. Clay working and ceramics 
m. Industrial art 
CARNEGIE DAY AND EVENING CLASSES. 


These classes are proposed for the ben- 
fit of those who 


the 


are unable to take advan- 
more complete 


age of 


courses in the 


AMERICAN MACHINIST 





] 


high school, 


to both 


technical 


‘ vailable sexes 


‘Instruction should inelude: 


a. Elementary mathematics 


lementary physics 


leme mechanics 


ntary 


I 
© | 
d. Elementary chemistry 

I ind mechanical drawing 


r reehand 


f. Modern languages and elementary 


Instruction in such technical sub 


] 


ie technical 


1 
jectS aS taught in t 


high school 
g. Courses of special lectures on sub 
jects of interest to artisan classes. 


‘In 


State 


conclusion your committee desires 


to 


of land, not less than 50 or 60 acres in ex 


that in its judgment a large tract 


tent, should be provided, in order that the 
buildings may be grouped about an at 
tractive campus 

“Furthermore, the best educational ex 
perience leads us to believe that the high 
est interests of these schools will be con 
served by being maintained as independent 
institutions unhampered by public or pri 
Respectfully submitted, 
“Ropert H 
“Victor C 
“THOMAS Gray. 


3: BS 


vate control 
“Signed THURSTON 


ALDERSON 


JoHNSON 

Of the above scheme the Technical High 
commended 
ot 


School is to be unreservedly 
As 


a series 


consist 


of 


we understand it, it will 


schv ¢ Js 


of monotechnic which 
this country now has but very few and of 
which it needs many 

The for a 


however, 


scheme technical college is, 


a disappointment to us, We 
sae 





not see wherein it will differ from a dozen 
existing schools except in being “a littl 
more so.’ We had hoped that this grea 
Institution might face the problem of 
providing engineering ed m for 
trom the shops who, to sav the leas ( 
} well able > TeK n is ose ft 1 
e hig schools 1d whe re now pl 
( ip led tor i e edu 
cheme of the country To dot you 
re to break new ground and pr de a 
( ’ l ] g a ve ¢ racte | 
Consicde g Mr. Carneg 
d 1 cecdet e v¢ Vv miu ck bh I 
plan o ed by t idvis ct Litte 
s Tat that B S rela es tot ( 
( lea t il] Nn acco! with | e1 
ns and desires providing the founda 
on, though we well realize that in t 
ture of things he can do le mort 
proy de the funds 1d le ive 1e@ torm 


however, understand that 


been adopte d The com 


niuttee on plan and scope are, as we u 
derstand it, seeking advice from various 
sources, one of which is naturally the pri 


fessional educators of the country 


We know that among those who live in 
an atmosphere of work rather than in an 


decided 


from ex 


atmosphere of books there is a 


feeling that something different 


isting engineering schools is needed. and 
we hope that this feeling will in some way 








should be 
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make itself felt among the committee on 
plan and scope. Such an opportunity as 
this f 


work does not often present itself, and it 


r accomplishing a great educational 


will be a monumental pity if it results in 
nothing more than the practical duplication 


of existing schools. 





A Million Dollar Watches. 


A fact of some imporiance as bearing 


upon the perfection to which our punch 
and die work has beer advanced in Amer- 
the of 


Ingersoll & Bro., 


form an an- 


of 


to us in 
nouncement by R. H. 


New York, 


with a London house for 1,000,000 Inger- 


ica Comes 


that they have closed a sale 


soll watches, which is said to be the larg- 
est number of watches ever contracted for 
one lot. These 
many of our readers know, are made en- 


in watches, as perhaps 


tirely by the sub-press and similar tools, 
and are retailed at $1. They are simply 
a reduced copy of the small nickel clocks 
familiar in most American 


which are 


(Continued on next page.) 


Miscellaneous Wants. 





idvertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 


warded. 
Gear Wheels, gear cutting. Grant 
Caliper cat. free. E.G. Smith, Columbia, Pa. 
Punches & dies. Wal.M.Wks.,Waltham, Mass. 
Wanted—Improvements in grinding machin- 
ery Address Box 1435, Providence, R 
Light and fine mach’y to order; models and 
elec. work specialty. E. O. Chase, Newark, N. J. 
took “Dies and 
J.L.Lucas, Bridgeport,Ct. 
Wanted —10-ton locomotive 
gage, second hand Atlas Engine 
aianapolis. 
“Brandt's 
tl J best for 
Cortlandt st., New 


; See p. 22. 


Diemaking,” $1, post paid. 
Send for index sheet. 
crane, standard 
Works, In 


Gaskets” are 


Brandt, 38 


I:xpansion 


Triple 
Randolph 


boilers 
York 
See 12 presses & dies for sheet 
Machinery Hall, Buffalo Exposition 
racute Mech. Co., Bridgeton, N. J 
Wanted—wThe address of a good and reliable 
machine s for die making and 
work Box 2SS, AMERICAN MACHINIST 


metals, S. E 


l 
co 


’ t | press 
ol SLC. pre 


Wanted—To make your brass and aluminum 
eastings, light or heavy write for prices 
Casson & Middleton, 196-198 Liberty s 
Paterson, N. J 

Wanted —Second-hand 60 in. x 60 in. xX 12 

also pit lathe to inn 0 


or 14 ft. p'aner, 
12 teet Address ‘The Conovel 
Cortlandt st., New York City 

A 200,000 Ib. serew-power 
f cheap: this machine is in fl 
order and will be sold for any reasonable offer 
li. kk. M., care AMERICAN MACHINIST 

Machinery bui by « 
ment and = organizat 
prompt delivery ; low 
tons. The Blanchard 
and Milling 
special tools 
grinder 
RK. M 

Iwo hand-colored tempering 
BB), 36 steel-working receipts and free 
of Monarch Welding Compound, all for 
thes: cover all difficult steel working: inva 
uable to machinists. W. M. Toy, Sidney, Ohio 
(40 years a steel worker) 

For Sale—A one-third one-half interest 
in an old and well-established machinery busi 
ness in a large Eastern city; are doing a large 
business with increasing orders; correspon- 
dence invited from parties interested Ad 
dress Box 287, AMERICAN MACHINIST 


Mfg. Co., 26 


hine 


first-class 


testing mate 


for 


ontract ; modern 
ion; accurate 
rices ; weig 
Machine Co., 
adjustable ream 
millers, cuttet 
shears. Catalog of 
Tolland, Conn 
charts (A and 
sample 
$1 


equip 
work 
up to D 


Boston 





cutters, 
vertical 
and 
Clough, 


Gear 
ers and 
and surface 
stnall free. 


tools 


Institutions retiring from business having 
machine tools, brass and wood working ma- 
chinery will find it to their interest to corres 
pond with us. We purchase complete plants 


Wormer Mach. 


or handle them on com c= 
O0-8 i Detroit, Mich. 


Co.. Woodbridge st., W 
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Set of Bound Volumes for Sale We have 


for sale a set of bound volumes of the ‘‘Amer 
ican Machinist” from Vol. 3 to 18, inclusive ; 
all in good condition; ten are bound in mor 


rocco and six in cloth; leather-bound volumes 


have name of a former editorial writer on 
side: cloth-bound volumes unmarked; the en 
tire set for sale at $4 per volume; a chance 
not often found; first order takes the books 
AMERICAN MACHINIST Press, 218 William 


T 
st.. New York. (I. S Vol. S 


for sale at $2.) 


Wants. 


One volume of 


Situation and Help Advertisements only in 
serted under this head Rate 25 cents a line 
for each insertion, {bout sir words make a 
line. No advertisement under two lines ac 
cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week's issue. insivwers addressed 
to our care will be forwarded tpplicants 
may specify names to which their replies are 


not to be forwarded; but replies will not be 
returned, If not forwarded they will be de 

stroved without notice Original letters of 
recommendation or other papers of value 
should not be inclosed to unknoiwn corres 


pondents., 


Situations Wanted. 


Foreman patternmaker is open for engage 
ment. S. T., care AMERICAN MACHINIST. 
Draftsman, graduate, ral 
experience, wants position Box 302, Am. M 
Mechanical draftsman with 12 years’ ex 
perience on engines, Corliss and others, would 
like to make chang jox 206, Am. Macn 
Draftsman, 4 years’ experience, wants posi 


with se years’ 









tion in or near Boston; automobile or me 
chanical preferred. sox 293, AMER. Macnu 
Experienced draftsman; last 5 years ma 


Cciass 


first American 
Address Hois. Wien 


tools and fixtures ; 
and German references. 
erstr. 1, Berlin. 

A designer and draftsman of 
automatic and special machinery desires em 
ployment. Address “Compasses and Square,’ 


chine 


successful 


care AMERICAN MACHINIST. 
Wanted—Position as superintendent = or 
foreman of machine shop, by a thorough me 
chanic of wide experience can handle men in 
tirst-class manner. Box 294, Amer. Macn 
Mechanical engineer, of practical experi 
ence from the power plant to production, as 
foreman and master mechanic, solicits cor 


MACHINIS! 
foreman of 
interchange 
ingenious, g 
Box 2 


Box 239, AMERIK 
superintendent 
machine shep building high-« 
able work: young, energetic 
linarian best 
AMERICAN MACHINIST 
Position 


respondence. 


Position 


AN 
as or 


ass 





disciy references 


as superintendent general fore 





man: am conversant with the machine busi 
ness in all its branches, a de r of tools 
modern appliances for economica 


mn Box 29%) A \N MACHINIS 











Engineer's Licens Machinists, engineers 
firemen, electricians, et {0-page pamphlet 
ontaining asked = by Lixamining 
Board of Er free Geo. A. Ze 
Publisher, Room S. 4th St.. St. Louis 


Mo 


Position of responsibility by an all-round 
machinist and toolmaker, experienced on en 
gine, electrical machine tools instruments 
and automatic good system: 


machinery 











nd executive ability in handling men and 
getting out work. Box 292, Amer. Macu 
as superintendent or general fore 
an up-to-date American, 15 years 
experience on steam and is 1 
gines, pumps iir compressors, hoisting 1 
linery, et age ” rried eS refs 
ences Address Box 207 I MACHINI 
Superintendent of a large, progressive ma 
chine works, wants a change; 15 vears’ prac 
tical experience: technical education good 
management should pay its own salary will 
accept position on these conditions: can earn 
salary, or don't want it Address Box 261, 
AMERICAN MACHINIS1 
Position wanted by technical luate; 10 
vears experience as draftsman, designer, en 
gineer and superintendent. both shop and 
construction; gas and steam engines, auto 


mobiles, air compressors, railroads, general 


machinery and elevators ; moderate salary and 
hance to prove ability Box 298, Am. Macu 
Wanted—-Two first-class operators on Gis 
holt turret lathe. Box 185, Amer. Macu 
Patternmaker wanted for textile machin 
ery : steady job; good pay Box 289, AM. M 


Wanted—Experienced 


men for responsible 


AMERICAN MACHINIST 


positions Address James Brady, 220 Broad 
way, New York 

Wanted— First-class athe hands, planer 
hands. boring mill hands and fitters. Amer 


Del 


in 


ican Turret Lathe Co., Wilmington, 


Wanted—Competent draftsman 





machinery for New York Address, with full 
particulars, Box 300, Amer. MACHINIST 
We solicit applications from reliable ma 
chinists state references and = experience 
Address B 256, AMERICAN MACHINIST 
Wanted — First-class toolmaker state ex 


wanted 
Works, 


and 
neiheering 


perience, reference wages 
piv to Northern E 
Mich 

Wanted 
charge of pattern shop and capable of 

work promptly Apply Box 564, 

mington, Del 

Capable boilermaker wanted to take charge 
of small plant manufacturing transformer 
tanks Apply Stanley Electric Mfg. Co., 
Pittstield, Mass 

Wanted—As editor in char of a technical 
trade journal, a newspaper man of experience 


Ap 
Detrolt, 


\ first-class patternmaker to take 
getting 


Wil 


out 


at 





and an engineering education Address “Ed 
itor,” P. O. Box S76, New York 

Good patternmakers, both wood and metal, 
desiring steady employment, will find it to 
their advantage to the General 


apply to 
: ¥ 


Electric Co., Schenectady, N 


Wanted—Operators for turret lathes, en 
gine lathes and screw machines: only experi 
enced men need apply give references. Vt 
Farm Machine Co., Bellows Falls, Vt 


Wanted—Competent draftsman, experienced 


in large Corliss engine work preferred ; state 
age, experience, previous and present em 
ployers. Address Box 278, AMER. Macn 


We invite applications from machinists and 
molders give references, experience and 
wages expected work on alr compressors 
Franklin Air Compressor Co., Franklin, Pa. 

Wanted assistant superinten 


Foreman or 





dent for shop employing 25 hands on strictly 
manufacturing work; in applying state age 
and experience Box 290, AMER. MACHINIST. 

Wanted—Competent draftsman with ex 
perience in designing Corliss engines, air com 
pressors and mining machinery state age, 
experience and salary expected Box 270, 


AMERICAN MACHINIS1 


Salesman wanted, one of experience and 
ability, to sell general line of metal working 
machinery: good salary to right man; write 


Address New York,” care 


HINIS 


full 
AMP! 


particulars 
trCAN Mat 





Wanted—Young man of inventive abillty 
who has made a study of pneumatic tools 
either practical r theoretical permanent 
position for th ht part Address Box 
279, AM 1CAN MACHINIST 

mmpetent di tsmen wl 


nstrument work 


York factory strate 


on 
with large New 





experience and salary expected Addres | 
cal AM \ MAcCHINIS 
Wanted Iiv ele mat ng 
pany, a first-clas mech: I SI nh eX 
perienced on motors and iter state ex 
perience, references nd salary expected Ad 
dress “I t Mita. ¢ e oA Macnu 
Wanted ‘’ t p-to-date ! ne 
shop toremal I st ‘ hustle ster nad 
rr ible TIT indli , Ivar 
Sly, experle ed il eaAVY e1 i 
ge and «¢ rie! Lox 1 \\ ME‘ 
We el gin nul cs and will 
< rtiv req in in seal ilv fr si l 
mechanics Wwe lH t ipl ‘ ! I pat 
ern makers, molders and hinists Ad 





First-class ey I I dt s 
men wanted n Sol ‘ iainted 
\\ 1 elect ea we : W s p exper! 
en preferres Apply wv ole oe 
Draftsmatr P. O. Box 911, P urgl I’ 
stating experienc in full and giving refer 
ences 

Wanted machit om oniir 
terchangeal! us " ng and i 
miliar with shop svste ind 1 
hie of tore on s ‘ ve 1 ~ his 
ory nd sa ed rrespondence w 
he treated " Address Box 201 
AMERICAN M 

\ pra roughly mipeter n 
chinist as shop foreman and instru ) me 
familiar wit the manufacture of machine 
ools preferred: some knowledge of pattern 
making, foundry work and blacksmithing pre 
erred, but not essential Address immediate 
y Box 455, Pullman, Wash 


Wanted—Foreman, repair department, by 





textile manufacturers i a s ass 
plant must be a thorough mechanic, good 
engineer, able to make electrical repairs, et 

Wages $4 per day and no time lost Addres3 


Cont ued on nert page.) 
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dollar is ge sum, and 
herefore make it up by the 
nty week 


Machinery in Glass Blowin 


President Hay of the Glass 
Blowers’ Associatiot n addres 
livered 11 Milw ‘ recently vd 

‘It the « rage displaved in oppo 
machinery had been devoted toward 1 
ne tie he rs of labor elimi ng 
] wT trot the fact y entirely m 
it possible for the w ers secure 
of the benefits o] to existe! 
the introduc 1 f the machin we 
to-day ( 1 g w 1 
mighty effort 
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W. molder, Know how to handle 30 men to ad 
Personal. Braye anted Continued, Vantage; castings made from 10 tons down 
{ ee | ee “oe i = seal a = ve s to| te light implement castings, also building 
Mr Harry M. Perry, wl has been ge. expe rience and full particulars, t work ; 42 in. cupola used, pouring one heat ot 
| : - IP. Oo. Box 1816, New York Citys “ ! ; 
manage f the Southern branch of the 3 6 tons every workday: in answering, be ex 
; - W: need Men to fill the following posi plicit, stating age, expe rience, referenc S 
fig Sergeant Drill Company at Hous tions: Superintendent of rolling mill, superin-] name of pres-nt employer, salary expected. 
, , re’. 2 = ; tendent of foundry, superintendent of works] ete.: must be sober and thorous Lily reliable 
ex., has returned to New York, the building mining machinery, foreman of ga Address “Hawkeye State,” care AM. MAcu. 
offee at Houston having been discontin vanizing plant, steam engine draitsman ; none Machinists, patternmakers, molders, boiler 
but men at present engaged need appiy. Ad i bls i itl aire a ee : 
ied dress James Brady. 220 Broadway, New York| M2@kKers. blac ksmiths, brass molders and fin 
Cits = ee Per . _s ishers can secure steady employment at wages 
. , ; ae ’ . ; ; 25 to So per cent. nigher than paid in East, 
\ Frank B. Ward, who for over two Blacksmith Wanted.—-A fine opening for a] jin the cltiee ‘ot Seattle, Tacoma, Everett 
irs is had charge of the Clevel: young man of excellent character and habits] Whateom, Fairhaven, Olympia and Ballard 
it ha Nad Charge I he Cleveland with skill in forging or knowledge of foundry |] State of Washington: delightful climate : cost 
office of Manning, Maxwell & Moore, re work, who wishes to become teacher in man-]| of living no higher than Eastern eities 0! 
: ‘eo : ; | i ew ual training, as assistant instructor in large] same class. Apply to F. W. Mitchell. Secre 
signed that position July 1 to take charge school at salary of S360 per month the first] tary Pacific Coast Metal Trades’ Association, 
a manager of the branch offices of the year. Apply, stating age, education and ex Seattle. Wash. 
E : = . , ‘ : perience in forging or foundry work, to “Black osamen tor a Joue-catebiished compan: 
Niles-Bement-Pond Company in’ Cleve smith,” care AMERICAN MACHINIST. manufacturing high-grade machine tools; 
land and Pittsburgh General superintendent, by a Canadian firm] openine is an exceptionally good one to 
employing 150 hands, manufacturing mining} man capable of running tie shops on strictly 
. : ; ee . ; = . and general machinery, with foundry, ma modern lines: must be a first-class mechanic 
Frank H. Catheart, rmerly emaaves a chine, boiler and smith shops: would require |] in every particular and also possess executive 
chanic of the Pencovd Iron Works. has to act as chief draftsman and designer and] qualities of a high order: to such a man, 
, able to organize for economical production : having pride in the product of his shop, a 
Pesigner position with the American | state age. experience, references and salary :] good salary will be paid; communications will 
Machine & Foundr Co : if : it will save time to be detinite on these points. be treated confidentially: full references re 
eran y mpany; oS Han I. Matheson & Co., Ltd... New Glasgow, Nova] quired. Address Box 284, AMER. MAacriNntis! 
over, I accept the position of general | Seotia. 
perintendent of the Algoma Iron Works, | | Foundry foreman; must be a thorough Draftsmen Wanted. 
Sault Ste. Marie. Ont., Canada 
We have positions open for capable, experienced Me- 
“s : ; : chanical Draftsmen. Our business is to assist Draftsmen 
Cx Wadsworth, for the last six .* un “ATH and Engineers (technical men only) to secure positions 
we ‘ crlitiisliees oh tn Mite when unemployed, and to better their positions when em- 
eae 1s ‘ : é =. ployed. Our business was established in 1893. 
Rivet & Machinery Company, Cuvahog: O)y—acKE fn AYUKIN AR UALCULATO 
oa oa : : i . l © ‘ o. atti rat sang- | No registra- THE ENGINEERING AGENCY, 
‘alii rive resigned his position to i Mle Fi i 
| ce posit t 4g - ee ean iy | tion fee. 1605 Monadnock Block, CHICAGE. 
UCVOTE e time to the management 7 « IN SIMPLE o ere TRAINS | 
ot the business of the Wadsworth & Sher FRE SO CENTS wee ge nahesiy cae nny | Wa nted 
win Improved Core Machine Company, of . 
Tuy: 
NON-UNION MACHINISTS. 
: ati 
Obitua Tool-makers, good all around Machinists, 
u = . ~: : me 
_ : . Erecting hands and Filers. Good Pay 
Joh S stuperintendent of the | Mechanical Movements, Powers, Devices : AIO 
perintendent rye Permanent Positions. 
No Iron Works, died at South Nor ents ; 
ne ps : By Gardner D. Hiscox. Price, $3.00 ANCE CO 
1] fis — ' ‘ é 
Wak, ¢ Vv 12, sixty-five years old Horseless Vehicles, Automobiles and Motor Cycles, | AMERICAN ORDN "5 
By Gardner D. Hiscox. Price, $3.00 | 
Hent Watson, a retired master me 4 : »$ BRIDGEPORT, CONN. 
ig ie Gas Engine Construction, 
chanic, died at Roxborough, Pa., July 4, By Parsell & Weed. Price, $2.50 
eighty-five years old. Born in Laneashire, | Liquid Air and the Liquefaction of Gases, Metal that has Stood the Test 
England, he went to Philadelphia in 1836 By Prof. T. O’Conor Sloane. Price, $2. _ If tk ee ee r Grades of Beat 
. , + you arein 1e mar or uperio sraces O ca 
He was for many vears in charge of the Gas, Gasoline and Oil Engines, ing, Linotype Stereotype. Electrotype Metals and 
: © ¢ By Gardner D. Hiscox. Price, $2. ” Solder, Jet us quote prices and submit samples 
Megargee Paper Mills on the Wissa- | Complete Electrical Library (5 volumes ), 
hickon By Prof. T. O’Conor Sloane. Price, $5.00 iL. SHONBERG, 172 Hudson St., N. Y. 
I LT Patt — ™ F the Linear Perspective Self- Taught, Manufacturer and Dealer in Metal. 
rank J ttterson, vice-president of the By H. T. C. Kraus,C. E. Price, $2.50 
National Cash Register Company, Day- | Inventor’s Manual, How to Make a Patent Pay, | Cl | d 
ton, Ohio, died suddenly July 4, fifty-two New, revised and enlarged edition. Price, $1.00 eve an 
ai ie ee ean Radleaiie Saw Filing and Management of Saws, fiear 
years ol atterson Decame interest By Robt. Grimshaw. Price, $1. 00 
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